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(57) Abstract 

A process for efficiently and economically producing a nucleoside-5 '-phosphate which comprises treating 
a nucleoside and a phosphoric acid donor selected from the group consisting of poly-phosphoric acid (salts), 
phenylphosphoric acid (salts) and carbamylphosphoric acid (salts) with an acid phosphatase, in particular one suffering 
from a decrease in the nucleotidase activity, at a pH value of 3.0 to 5.5 to thereby form a nucleoside-?' -phosphate 
ar.i! taking up the same. 
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MDNA, *ifilJt*DNA4««-r*«^«Ul=IH-r5o *?l/;*->K-5' - 

(#^Bg39-29858-^) . *«*«*Mt^*^r& (#&Bg42- 1186^) . # V *R 
(4*HIH53-56390-9) . T-fe*-;H*l**ffl^S#S; (#^BS56-82 
098^) . 7f;->> = il (ATP) fcfljl^ Strife C#iaBg63- 230094-^) 

•3a«SnS*»«-4#Kffffl*"a:Sc:t(rJ:*>^ 2' -> 3' -?*l/*-*-K 

#ii£te©iij££#-5 ??u*i'\ : -5' < & 

Jfc-r*#ifc*M38b;fc C#U§¥7- 231793^) „ 

u*-> K#ISStt©fc»»wKl2:+Ka6K#— «*M*Stu SIS* 
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e^*^tfa«iLDNAaattfttaiiiADNA*(sii*-r*«fe«j*ft«-raci"c 

#f£TO£hU ?£*©j5^J: 19 t>3&*©&^* 9 U*zs K- 5' -»|xxf 
^UtDSSIit^^^^-r ■5^J6{rS/ r ©*W*£lD;lfc*&*. tt£4ftr©ftinJ&ftiltttt 
«kO*ll»LfciMt7*X7r^—tf*pH3-0~5.5©*#TT??^ U*--> VMZftz 

-5' -8fxxf;^41t 5 : t^T§ 5 : i ^1 Lfc. g*© 

tt*<<STLfcitt7*77 r * — tf*pH3-0'-5.5©*#T - C7 ? U*-> K&tfK 
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< 1 >Stt7*X7 7 ^-Wi 
JWSWKlfc^Tttffl $ ft3®f£ 7 * X 7 r * — »*M\ pH3. 0-5. 5©^#Tt\ 

Jtis K- 5' -**i^^^i/**JSt-SSJ£*llfci«^Sfe©"r*ntf<NBiltt<i:«.^ 
KflHattfllt UTo *^*"*9JS^ xfi'JtTUN 7 , Dtf>i'7i < 

£TF©«k -5 <c««c**«fs c t a<-es * o 

^A/ii^'y • ^l/tf— (Morganella morganii) NCIMB 10466 
t^l/^f • ^J^if— (Morganella morganii) IFO 3168 
tAsiJzt^ ' ^jbiS— (Morganella morganii) IFO 3848 
Ji->i 'J fcT • ^5 y (Escherichia blattae) JCM 1650 
ij/tijhT- y (Escherichia blattae) ATCC 33429 
x-/iUt7- 7? y?x- (Escherichia blattae) ATCC 33430 
7 , Dt"f>->7 • XfaT^r-f (Providencia stuartii) ATCC 29851 
7'Dt"f>^7 • X^jlT^t - ^ (Providencia stuartii) ATCC 33672 
9 '— • TJcn^r^X (Enterobacter aerogenes) IFO 12010 
x^f nA'^-'7xn^X (Enterobacter aerogenes) IFO 13534 
^l/7"yX7 • 7 P; 7>T--f 37 (Klebsiella planticola) IFO 14939 
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^ X/V'i/X.'y • 7°^ >r-4 ^-7 (Klebsiella planticola) 1AM 1133 
•fe^^T • 7 -f ii U T (Serratia ficaria) I AM 13540 
•fc^^T ■ v;U-t?-te >X (Serratia marcescens) IAM 12143 

fcfe. itt7*X7 7 ^-t' (EC 3.1.3.2) li, mkx-T.T )\s*WMk 

?U*->K-5' -iS!x7f;^j!¥t5j! * l/^f-^— tf?£i£ (HT, H^S? 
MT^UtozkaMPHSttJ <tt->9) Hltl^o *3g9!©7 ? K- 5' - 

JCi*<r45K ? ls*"> K- 5' -j^&oiXT^l^ffSrtia&fC 

MfrMisnfriSLT Ltzmmmm&7 * *7 r ? — v car, rsmtttt 

mM&tzlttt- j! ?-J\/-W -— h a -N-— h a VfT— s>> (NTG) ^©il^AX 
_hie© <fc i tiffiL*k®fr z>mn7*X7r? — ifffitfe * ft 5iei^fl5i:ii> 

*<ISffiI$ti5, ISiiLTl^ T>*—TifX. ry^-TiK, Ty*- 
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^.x^x. ^rK^ sx+Xs n->x-r ^ -7°u ??7-fef-r >ftffivs. ± 

25~40^©|EHl^T-pllRa c M^^{"$y® Lool2~48^P^M^#^^K. 

aa^-f^ u-*«#-rs2rsu sttfiB»fc»*sft#*f&£LT»iM*a 

t~-r > ->T • X^^.T^-r-'f N ai>-r-a/<^^— • T^a^'^X. ^U7->i7 
• :7*5>-r4 37, -fev^T ^^'JTx Xl±t7f7 • -9VHr-tr>X©®tf£ 

7 *x"7t K-rsite^i*, -tn-^tioisittojfefefraiE^isa 
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6*lfcfi«ADNA4ffl^Txi/iiJ H7 • 3 V *»WC«lf 5 - <h iZ <k «3 Ifcfe 

^ y -eltffilSST^S^^^- "C**ufii'»3^<i:S *> ce ft i*. flOLti* pU 
C19 x pUCl^ pHSG298^ pBR322. pBluescriptll^W^tlSo 

[rI d t>©% xt^ifefe^D n Awn owmw K-mffi-fzwmw&g. u 5*1 

R***ffi^T*6frl;«>'<* U T4 DNAUtf— tfSFOU 

K JM109s DH5f®x->i'Jh7- 3 'J 

r 9— If S14*$6SiU p -—hay -J^T&mLXM^^-to bu 

@u!i0itt7*x7r^-^3- K-rsae-T-*'S-tfDNARK-*«^'r5jg 
ntu5tt7 ^7r^ — tf * a - K-r sae^ *^t? d n aw* 

NCI MB 10466S*©af£^©Ji-&v EMSE?"]** 2 i:\ i->x'J t7 
. 7" -7 -y ^ JCM 1650fi#©ittn^©*§£N EyUSEMM 9 t"-r > -> 

T - 7f»7Af< ATCC 29851&*<Z>itfc : P©ii§'^ EBIMfllM 1 7(1. x. 
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1 9 jr. ? l/^-yx^ • 7° ^ >f^7 IFO 14939 fc*©*!^©*^ e?U£ 
@2?!lf|4f 2 1 K. -fev^T • 7 ^ * "J 7 IAM 13540 fiJteCatfc-?©*^ EJfll^ 
@E?"J1|-s§ 2 3 fr ^ tL-Fn^ $ ft S . 

?u&. ffiai«ai#-*4 % ik is, 20. 2 2Rff2 4 {c^„ _tE©«e 
< 3 >i^i8tt7*^7 7 *~ K-rsat&foan* 

C©«fc ? »tt J-X^yHBI*^»Stt36*(£T-r S i7i:®tt7*X7 7 ^ 

J9l^&3&& (Higuchi, R. , 61. in PCR technology, Erlich. H. A. Eds., Stoc 
kton press (1989)) ; Carter. P.. Meth. in Enzymol. . 154. 382 (1987)) . 
7 T — i?$:mi<^2>J3& (Kramer. W. and Frits, H. J.. Meth. in Enzymol., 154, 
350 (1987) ; Kunkel. T. A. et al. , Meth. in Enzymol., 154. 367 (1987)) tz 

(4. mm&wMWi* ii- is. 20. 2 2X1*2 4 ulnars y»R 



• 
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btiZo Mfct&iat^ ^JbiS*? • *JUtf- NCI MB 10466fi*©BI 

JCM 1650A$<Z>iftR®4»'a\ EMSEWf^l 1 fc^S *l£ T S J RE^Jfcfct* 

iM7X/^^^iSl^ 1 5 3f@O^Vn^y>iMxUt->!SS 

titffJUftfOI&fc J: t) . ^£Mfe^©#^©^ttK:fcl>T&X©e&£fT;ii;r 

•7T-9— t?£tt%tLT?? U**s K- 5' -Iix^f;l/0^gttO^fl)i)« 
ffiT^#^4'^^lT*fc 5 C i^l* L<. 2* l/** K- 5' -Mxxf^ 

iti^(^ ^©^m> MMx-XT-jismTkftmm&s ? ? i^-> k- 5' -# 

ckCN 0 ^ix^^j&n7K^fg14©«T©gS<bLT«. ^M^©i^40%^ 
^5E©SIM^J©«fc-5{C. x->iijt7'/7^x JCM 1650©^ 7 * X7 r 

* — tr©y = y &ie#li3:> • ^ejvff— ncimb l0466©SJH£-7 * X7 y 

■^1 1 K^SftST i yf&BH^JK&ttS 7 4#@©^U 1 5 3#S 

©-r vo-r ife*^ j=..> x u tr • -y^^ jcm mmn 

iZh. ~fu \f-T> ->T • X^iT-rtz-r-f ATCC 2985k .x. >"r u><$ 9 — • Tin 
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IFO 12010> * Vfi/^-=7 - -7=7 3-5 IFO 14939&tf-t? v^T • 7 

^'J7 IAM 13540^©^^!-S*-rsmi47*X7T^-*'OT i </ HBEW 
*> N -*:)Vif— NCI MB 10466©$M£7 * X7 r * — IfiffiPHflEJW* < . 

j en€ f tiE2W#-^4 Kg* S ft ST umWMKisii^Xl 2#g©^'J y>HS 
Cf 1 5 1#£CD-T VD^->>iii:ifB§n7; y^S^^LTfcO. fttHfC 
LT«Jta8tt7 * r ^ - <b*<-C# £ . EWM 4 fc^S 

>3BSiCffiSt57;>/»SU£li, /nff>->7 • XfaT^f^ ATCC 2985 
1 % -x>-rn'<? * — • Txnnx IFO 12010;K:tf? l/^->i7 • 7°^ >-r -f 3 
5 IFO 14939fi*OKtt*X7r^— tfTtt^ EWSKEW*^ 1 8. 2 0Xli2 
2l3t7; yMfcEJ0l=*5l-»Tx 9 2#I©^U ->>a*acf 1 7 l#g©-TV 
n-f »K t5f7-7^'J7 IAM 13540fi*©»tt*X7 r 

■tf E^E^IM- 2 4 K^-T T J 7 iCifc^T. 8 8SI®7U->> 
»*Rtfl 6 7#B©>f 7n-f 

itfe^^ffl i ^ftli. KRMtt* X7r^ — i<j8SS ft £ o 

lS±t LTte, _hs2U*:HB10k JM109> DH5^0^->i U fcT • 3UMtt*<*»f 

Olo|ixv'xijt7-3 , J JM109T'£>3 o 
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^7X; K^ffil^Ctm5. S^fC^-rn^. pBR322 (Gene, 2, 
95 (1977) ) x PUC19 (Gene, 33, 103 (1985) ) > pUC119 (Methods in Enzym 
ology. 153. .3 (1987) ) - pACYC184 (J. Bacteriol. 134. 1141 (1978) ) . p 
SC101 (Proc. Natl. Acad. Sci. U.S.A., 70. 3240 (1973) ) fW^nS. 

luieDN Amnt^a^-^-^^t^^^^it. mmm.fc+<D±ffiiz^ 1 a 

ltt7*77r^-^3- K^£iie^£^frDNAI8rtt<fc'<:J';J'-<J:£g 
^$-^T^SfflSlX.DNA«:Mfr#A-r6^c!: L TI*#fC$lJ|5 . MIS 

{2. ^ft7Wi/>">A?£ (J. Mol. Biol., 53, 159 (1970) ) > Hanahangc (J. M 
ol. Biol. .166. 557 (1983) ) s SEMS (Gene, 96. 23 (1990) ) «. Chungt-M 
m (Proc. Natl. Acad. Sci. U.S.A., 86,2172 (1989) ) s m^t^?Li£ (Nuclei 
c Acids Res., 16, 6127 (1988) ) ft i'CD^fe^-ffl^S C £fr~Z% So 

_hia©«t^fC aitt7*X7r^— fcf^fc^£g#mS!nirfE/«£'<? ^i^- 
> (Biotechnol. , 1, 417 (1983)) x Mu7 7 -^ (#^¥2-109985) £tf:ii*B 
PI&l&X. (Experiments in Molecular Genetics, Cold Spring Harbor Lab. (19 

72)) &m c ^fc^3feT-?i^te^lCD^fe^^»:{rM^^T' t> «k i 

< 5 > J- «fc -5 7 * X 7 7 ^ — tfite^ 
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mmmtLxit. T>*-TJfx, t^^-t^ t>*-v^m. zomm 

25-40^ ©?SBftT 1 pH;&0 ; M£iS^Kf!itl8P Loo 12~48Btfgggig#£*ftt;i 

ck^^£^omis»{-a^fflt^tLS^^A^M^t3-a-TMc^ns e want* 

< 6 > 7 ? UtJ--> K- 5' -^^X^^OiSiit 

_hK< 1 >-CK#U^Sgti7*X7T^— fc?XI*_hf£< 5 XC^L/Ccto^Citfe 

^^■^.fiJc-rSCt^T^-So £©KU K0&©pH£3. 0~ 

5. 5©ttH©58ttttlwHia-rS £ tA<S^-CfeS«, 
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iKLfcg#..^m#£@^<rt:4!!i8x T-tfh>ffl8s «^Mif ofciftMi 

t j •>>> r-ry h->>. >U tf~> h\ 6 - / h + ->ry >u 

h\ 2, 6 - -^7 ; y 7°U > 'J h\ 6 - 7^o7°U > 'J t^-> K, 6- 

^Jt-ru >y Kx 2 -t i y - 6 -^*7°'j > y h\ y wry 77 y 

iji?>, 5-hKn + ->-7'JiJ^ 5-7nt-7'J^^ 6 -Tlf 'J ^ >tf*< 

©5' -Ka^MWi'giiMfcstu *n-pn*ftE^5 7^ l/^--> k- 5' 

Mft4#iLTffli^ti5#UM (I) iLTte, tfo«|fcs hU^U* 

^ hyy^g^ -r-h^y ^iry ^#fSet> u< te^n^©®^*^ 

O, O- 5?7*— ';i/»tt4S*4&fc L< li^tit»cDS^^£*^ *7/l"<S;W»* 
JW< i jVj&WtiST >€-7A% ;U#®?>> 'J f->> A & L < te^tl fe> 

ttttWttfflRriBrifes. «?^«t-^f$©ffiffl«iS(is I/si- 
s' K©2g£K ioT^^tiS. 7 ^ > K© 1 — 5 4Si#ig£ L^o 
SJSIiiiSx iS&20-60t\ ff* L< {430-40'CT'. pH3..5~6-5s L < (4 
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pH4. o~5. o©p»tt«o*<»i***-^A*o Ri&iz.imjutm±&<t>^-rtiG>is 

Hjfi©ttJ&ttBM)l 

d i i4> • tj^-m^mm^m^^&mizm^xRft^t 5 ' 

- << J -> ymSL&A. t © *StHT h %> 0 
g|2j4x xyx'J tT • * ^ifi*©B**flH*fcK£Cfct>TfiJSpK£: 

5' — ry ->>.i4ii£f toHi^tirfcSo 

— ©2fefe#D N A Wtf ©*!IRW*ttH*3*-J"HT* S » 

B5tt> • - S *©»4itt 7 t X 7 7 ^ - tfjie^ft** 

0 6 14, r Kt5jHs^tri->x'J t7-7*7 

y ^x.©jftfa«:DNA»rW"©iWHB**H*^"*"HT*So 
g|7{4. x->xU tT • y7-y^iS*Ogt7tX77^-^jlfef§jttt 

tvfcRj&KfcttS 5' --f y ^>i®iIM/7t0T'iJ, 
13814. •*.«>*, U tT • 7*7 7^ift*Off£Ittt7*X7 7^-^Ifef 

' -r y ->>tt©£££&^'9' itfes. 
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9^&$ttsseff©T$ yBsese^is-Ts ^©-x^Sfs-e^ufc^T-i&So 

Clft£©T S /^E^Ote. #*ffi?!l^S2?0#-*5-4 . 11, 18. 2 0, 2 2&tf 

jamol/mK fcfoiJMH- h l ) 7 -MOO/amol/mK U 7l»1&ffi}£. (pH5.0) 10 

O/caol/ml&OVX^'d-tfSJStt (1ml) T'pH5. 0. 30"TCt?1053-SJS«-^T-5^ o 2N 
**2OO0l**JnbTE(6:*iStiLUrt:8U flMifl-ltCJ: »j 2t8f£&£. 

srrwccfc*)^fii6uyt5' ->r/5/:/a*je*Lfc. c©WfitE^#irTi^sic 

ljumol©5' - -f / > 1 unit«t^J6fe 0 

CD^#-CtTofcc 5' -l' y S/>&10jt*mol/ink /• X/NaOH$;@J?ft CpH6. 0) 100 
fiaol/ml&Z^mm^tsRM (1ml) T30 , CT»10fl'fil£*fT-9 fc 0 2 Nig&20 
0j£l**flnUTRl6*fltjhUi:aL J: 9 tt*£t*£. audcS-fcRflSK 

i04B!tlyfc'f;->>^lbfc. C©»*RJ£*#CTlfl"BKlM"ol©-i'y •> 
>«-*BSc-rS^fi«- 1 unit<fc5£«>rt: 0 

ttfex -ry*>>acf5' --fy igji&tt? nv tr^y* - (hp 
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LC) UlJ:»K TBO*#PTMLfc. 

: Cosmos il 5 C 18-AR (4. 6 x 150mm) 0# 5 -f -rX ? 
^Iftffi :'5mM g|g£27 U ? A/< •> 7 r - ( P H 2.8) //PJ-fr = 95/ 5 
2?fS^ : 1. Oml/min 
iSJffi : M 

: UV245nm 

h > i g/du tfx+xo. 5g/diacf« i e/di^m-t^mm^m (pH7. 

0) 50ml ^-500ml^P7 7X3 CAtU 120 < CKT20^IHUntt«l:K Lfc. dtKC. ^ 
■iBi**Lrt:*-'l'#'*9 • t^^f— NCIMB 10466£— &&^-&m 30 < C-C16^rBT 
M^Ufco *S**^&a^llilCj:»3iaiRLfc*Hcft3. OOOg^rl L©100mMBS 
t*'J-)A/<777- CpH7. 0) fCiSiSU 4^T?20#Pf5W&M£m^f££ 

d ©SSUfflflSffi W 30%£§*P i^Si? (CS&^T > •> A^-^Jn L tc 0 

C©fi^^^l00mM^^ U *A/<y 7 7 " (pH7. 0) 5 L U 4 [IIj§#t L 
20mM^^^'J^A/<»/7r- (pH7.0) X'¥'&4t LfcDEAE- h 3/n°-;U 650 
M*7^A (0 4.1x22cm) K^r — v?L> 800ml©20mMg?^:*7 U ^ A/< *y 7 7 — Cp 
H7.0) T'gfe^bfco *a?)I»i:J5->y:0-C, att®^*EHR 
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S&ftICD20mM#|^27 V^A^'-y ~7 y - (pH7-0) WW-ffc Ltz^Jl h Bs^-JVij 7 
A (03. 1 x 26cm) fC!R5t 35%S&*n^£20%S&fn#S^# U A/<<y 7 7 - 

(pH7. 0) «Di6*«Jtt»KWT?*ffi Lfco 

SttTH***J6% 5tolWM*#U«*A/<y7T- CpH7.0) 1 L L^#r Lrt:&. 
50mMjg!im^U.'>A/<.y 7r- (pH7.0) -t'TOflsL^b Ko + ->7/^^ h#5A 
(05x6. 5cm) CUR**-**:. 50mMfr £300mM#t&*7 <J A^< >y 7 r - (pH7.0) 

SttS»**i6^ RS^^>i§{-=t»?SSIL^o C©S*»*HiLoadTM 16/60 S 
uperdex200*7 5 A (7 r^vS/TttMS) CSAU 100mM:£££-^tr50mM;$$f*7 
1; fj A/< ,77 -(pH7. 0). mM\. Oml/^KT^ai L/c 

Ur^fo COifi B D D l4; S D S -aj? U U = KmM&lfrfrfc^T^— 



*1 



xi 


r 














(unit) 


(mg) 


(unit/mg) 


(%) 


1 . 




597 


127.200 


0.005 


100 


2. 


WL&ftW (30-60%) 


568 


122,210 


0-005 


95 


3, 


DEAE- h 


517 


36.498 


0.014 


87 


4. 




394 


1.121 


0.351 


66 


5. 




112 


50 


2.244 


19 


6. 


Superdex200 


63 


24 


2.630 


10 
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-r/->>. ^ry->>. 7f;->>, **-9->i->>. 

' -T>J>'J**^h\ 5' — y -> 5' -^T-^gK 5' -7f-;Hs 

5' -*-0->*-JHfts 5' -CJ-^i, 5' - '>f-'J>JUmm<D 5' 

(3) Mi8pH:5.2 (#fSM£f££0) . 6.5 C«lfcxx^7Hni*^l¥SJ6) 

( 4 ) pH^i£ : pH3. 0~l2. 0 (dO°C* 60^)811) 

( 5 ) iMg : 35^C«-ffi 

( 6 ) ig&£5££fe : (pH7.0, 

( 8 ) a--?* : ffij&tttt* 07h/77^- (TSKgel G-3000S*. * V-thSS) 

( 9 ) - y > : SDS- #'J7?'J $ K^/l/S«*»»C J: *) #j25, 

000<t»:ffi$n-So 

5SMtt7*X7 7 ^- tr<J:J;<-'ifc-r5-<i:^'i (Microbiology. 140. 1 
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341-1350 (1994)) s * X7 r ofc. 

tfu&Wti- h U ^-MOg/dlStf-fy > 2g/dl£pH5.5s 5.0> 4.5s 4.0s 3.5© 
&pH©Sfe&:*- h U ?jJ*'<y 7 7-I:SHLn C*ll::±E©#*SiS£50units/dl 
«i:n£5J;9iw^inb^c. 45-pH*lt»Utt36<&30 , Ct?6i3FIHISJ6*lTt^ 

£.f&istz5' .-<< j •> >mv>m&m%.utz 0 ^Ltz-f y -> >m\t, 5' 
--r y •>>®o*t, 2' --r / ->>®t&tf3' --ry ->>®?©iy£te£<is«> 

5' _xf y ->>^®^SfC!ipH4. 0©Slc^#^Sfc^iW«i: < > 3l#IHI©fiJ£T 
2. 60g/dl© 5 ' - >f y > >mi)<ikf&W Lfco 

\famm± h u *AiOB/dixo4*ii3MW*£ ur-f y ^ry s/>% * u 

i?>Xtei'i L i?>%:2g/dl%:mmi- h "J ")A'<»77- (pH4. 0) KJgffi U Ctl 
ir^SfetfiJ 1 ©SPm^&^Ounits/dltttS J; "5 frSSJtaLs pH£4. OKliit Ute^s 

•>K-2' -xxf^Stf? ^ U*-> K - 3' - J.X5 L ^©S'Jfel*^< W&bti 



^2 







SlJjfcg (g/dl) 


-f y 


5 ' - -r y -> 


2. 60 


y ■> > 


5' -?t— ;Hfc 


1. 90 




5' -«> "J y;n* 


1. 30 




5' 


0. 98 
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-r y •> > 2 g/di»of«itt«-^# t lt h u # u h y * a n # y h 
y * a : #y =r>p. wbhi^ owo »£) . y^-frmmvi- v y 
*> Ax«*^< s j\smm.'Ji- v y ^Aiog/di^Bfc^ h y vi±'<y y 7 - (pH4. 

0) fw^fPL. 1 T'IS^byi:#^a ; £-50units/dl<>:^:5<k-5{-M 

U pH*4.0{C^L^^t>30 , €-e3^P^SJS$-y:^o RISC J: 0 £j£ Lfc 5 ' - 
<< J -> >$0:i£g 3 d^-To 



^3 





£j£5' --IV (g/dl) 


h y #y*wn- h y 


2. 10 


#y#M**- b y *a 


2. 72 


7 I -;i/«i^t h y 


2. 33 


#;w< = Mam?-*- h y a 


2. 54 



y^-f h>l g/dU f?-@^*X0. bg/im&MIM. 1 g/dl^-g^-T (pH7. 
0) 50ml£500ml&n:7 7^3|;Atl, 120 , C{;:T20#PsgMfS:® Lfco Ctlf-. #4 
KIUfci->i l Jt7^7^i JCM 1650£— &&If&@U 30^^161^^ 
ii^tlfc, Jg*«3^6iliO»)llirJ:»)*#*ia«RLfc. C©®{*#j3.300g£ 
1 LCD100mMgf&77 'J «>A/<v 7t~ (pH7- 0) KSS^L. 4 ^CT20^-K)S^M 



( 
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A^ilinglfln L^o L KJ: *> EJJR U lOOnHiftik^ V 

C©ffi»*tt*100mM*tt3&'J »>A'<y 7r- (pH7. 0) 5 L K*f L 4 E13«f L 
fctfe* 20mM#Sg?*7 V>A/<-y7r- (pH7.0) T^tj'ft LfcDEAE- h 3^-^65011 
# i7 A (0 6.2 x35cm) + U> 20mM»»# U »>A/< y 7 r - (pH7. 0) T 

C CDSttM^fC35%iafn t tt £ i -5 K«T ^ A^M U Z. ti*35 % 

f&fPSiL^T^*— ^A^r-§-tr20mM^^U «>A/<.y -7r- (pH7. 0) Tfl{b L/c 
7*^-;!/ h 3/n°-^1/^5 A (05. Ox 22. 5cm) iC©5t£-£jto C ft £35%^?^ £2 
096Jft5ftI»ifc*'J ">A/<y7r- (pH7. 0) CDS^W^jgffi^SS^m Lfco 

f£M^-^*J6> 100mM^®?^y>A^<»y7T- (pH7. 0) lLC^LlffOfc 
100mMM^^U^A/<-y-7r- CpH7. 0) -C^F^B^bLjtt Kn + S'T'^'r h 
*7A (03.0x7.0cm) K £ -£/c „ Ctl«:50niM^t>100mM^®?77 'J A'<y 7 
r- (PH7.0) OlBlftWtt»tt^BB"X?*W SttS^^lfefc. 

C©B?5it?££-10mM#^# U >>A/<<y 7r- (pH6. 0) 1 L KI*f US^ff L*:^ 1 
0mM^®?77 U ^A^<<y 7 r- (PH6.0) Tffffc UfcCM-Toyopearl7V 5 A (02. 0 * 
14.0cm) {C©^$-frfc 0 C*l£0mMa>£300inM mti] U A£-g-frj&®?*7 >J * A'< 
•y7 r - (pH6. 0) cDjE^«j/«£^K&IBe-r^mL^„ C 

.BLhO&fFK «k oT. *HME«?Stt*^-r***«HfflJISJilia*J: OS&faKift 

4{c^-r 0 sds-#ut* vastz Km^»(-*jt>T^— 
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m4 



XI 


i 














(unit) 


(mg) 


(unit/mg) 


(%) 


1 . 




365 


160,650 


0. 002 


100 


2. 


6fi3c#iS (30-60%) 


340 ' 


138. 895 


0. 002 


93 


3. 


DEAE— h 3^°->>U 


318 


30, 440 


0.010 


87 


4. 




232 


661 


0.347 


63 


5. 




96 


96 


1.000 


26 


6. 


CM-Toyopearl 


59 


43 


1.365 


16 



( 1 ) &m : # U #««S©«IMft#<*J: 0 ? * l/* > Kfc*H**«# U 7 * U 

y->>. /7/->^ 7f/->>, +-y->h->>. ^y^>. 

^®?i?T>^— >7A, ; ;l/S?S^ 'J f ^ Af ©JSIx^f^ -&LT5' 

-^'J >'J h\ 5' -^Vv>gk 5' -ifT—Jlsm. 5' -T^-A-®?, 
5' 5' -^'J-m 5' - i/^-'JiVmmoa 5' -**l/3f 

(3) SiipH: 5.2 (ttSfi»£l£) , 6.5 C^&iXx;Uin7j<#8?£lcO 
(4 ) pHfc^tt : pH3.5~12. 0 (30°C. 
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(6) iBJKMtt':40 , C*T3c^ (pH7.0. 305H2L3) 

(8) £-^g : RafflM** h^57-( - CTSKgel G-3000SW. JfcV-ttSSS) 
K J; ♦) ft 1 88. 000 <k % W * n 5 . 

( 9 ) t^ai y : SDS- ^'JT^'J JUT I WJWB.fS.&iWtfcJ: *9 *tj24, 

5oo<tirai&n3o 

*W*t>*^?!f*7 -t^ii- NCIMB 10466©&fiiffifl&ttM£ ^SSLrtiPm 

T30fgJKJi^C^S1*fe«:^-r- 6* »tt 7 * X 7 r * — trT'fc 5 £ 

tfnjftil^- h »; CrA15g/diaCf-f y *>>3g/dl*pH5-5s 5. Ox 4.5. 4.0. 3. 5© 
;g-pH©Bfc&:f- h U *}2*'<v ~7 ? — fwjgPL. CtlK:i:f£©B?^^Do£:50units/dl 
ittSJ:^ IcjSlnLfc. 6 SOiCT 6 «FKS(B*m^ ftl^WC 

y -> >^©<£-t. 2' -^r 3' y ->^aon^tt^<S8i>€> 
ntt*»ofc. *s**H2»i^-r. 5' --r / ->>ii©&j8e*fl[ttpii5.o©i^n«^: 

' ->>^©£jgl*pH4. 0©SJC*#s6 < ftt>«fr*WP*-'^» 30^. pH4. 0© 

KJS-Cli3l^^-P1.56g/dl©5' -^;i/>tM)i!cfiLfc. 

it*©? 9 l/7t-> V<Dl*Wt4kE.I& 
£3g/dl£ifc&^- h y ")4/<?7t- (pH4.0) KiggPL, £tiir^Wi«4©BSE 



• 
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^S£50units/dl 9 K&ijtaU pH*4 0»r«»Ltt*<&^ 35*C-C 3 BSfgK 

->K-2' -^Xt^U&D^ ? K- 3' -^X-r./l/©g!i£te£ < I5a6 



7 ? K 




(g/dl) 




5 ' — y -> >n? 


1. 56 




5' -VT— ji^m 


1. 05 




5' -"jyy^i 


1. 87 


-> h -> > 


5' -S^SM-fl* 


1. 22 



~ JUmm^± h U A10g/dl£Bfc&:?- b 'J * AaC? 7r- (PH4. 
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me 





£J&5' --f y (g/dl) 




1.20 




1.79 




1.50 




1.53 



mMM7 ^zfr-ti^zr ■ ^jUff— ifefe4*frfeCDifctt:7:^-*:7T*--^^f& 
( 1 ) N^flgT 5 y msffla>&& 

^Jlstf*? - ^J]yii— NCI MB 10466CD*iffll!&ttaj^ t>^M^J 1 IB«fe©^i*^ 
^^iHlfcitt7*X7 7 ^-^D ITCy>rU> (Milligen/Biosearch 
*±§D f;:Vl*3-t*\ Prosequencer 6625 (Milligen/BiosearchttS) 4f^TN^ 

(2) ft&7*X7r ^— K-rsitfe^^-g-trDNAKK-O-PSf 
^/Ut^^ • ^JVif— NCI MB 10466©^fS®'f*^t>Murray and Thomson©^^ 

(Nucl. Acid Res., 4321, 8 (1980)) K ^feftDNA^Htfco Ctl£ 

SlBf S a u 3 A I -e^^-P Lfc&s •> a «MJfltoEai'WM*K:.J: *> 3-6 
kbpODNA8ff>t^®bfco F^^^-pUC118 (^SifrttSl) *WR» 

fBunHITMU ffi##fPLfc»te{*DN A DNA© 
»ttliDNA7-fy-i's>*y h (SiBifttfcS) *ffit^ Jt^$ ti^^&frT 

jmio9 (siiai) &mmm&Ltzo mmm&fo&T >ioo#g/mi£-g- 

mM / X/NaOH/< 7 7 7- CpH6. 5) *^ifR!E«*ffi*"* 30 t CT'15^r^S 
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lf->U >100^g/ml*^stfL#Jft2.5«lK:SsaU 37*CT16Bf «|i**L;fc. 
«ke>3M9L;fc«fl:fc>f y v/>2g/dl&tftfn«ia^- h'J ^A10g/dl**tfl00mllft 
ith'Ji)A/<»77- (pH5. 0) 50*«l*aSJ(lU S0'CT16«FIHIKlK^ff ofc. 

h p l c ##?k:t 5 ' - -r y s/ >a©fejsK*iftiij u mmm^m^^m^ 

f£M#U8 ^^^5 ♦ ^U^'— NCI MB 10466ft5fcg> 

# 'J $grfl?£ (Molecular Cloning 2nd edition (J. Sam brook, E. F. Fritsch an 
d T. Maniatis, Cold Spring Harbour Laboratoty Press, pi. 25 (1989) ) l-efc 

X= K*pMPI501£#45 L/^o ft^LfcJ*ADNABr>tOiMIR»**H*H3lw^ 
•To 

lMIR»*JLLJLdIIIi1WR»*E_c_o_R I TMSOt) ffiSttSl- 2Kbp©**;* 

^«@B^J©^©^toiC. d©l. 2kbpg>8ff^-^ H i n d III&fr' E c o R I T^OS/f 
LfcpDC118Kfe^Lfcy5Xi KDNA^ilLt, pMPI505£ift£ L/:C©7°7 
X = KDNA^ffl^T^UOxvx V t7-3'J JM109 (^i@i£ Ctfc) K) 



WO 96/37603 



- 26 - 



PCT/JP96/01402 



pMPI505^«Wt"Si->i U t7'3'J JM109 O^WteUM** *) T 

&^I2> Taq DyeDeoxy Terminator Cycle Sequencing Kit (7/5^ K'<-f ^-T" 
^*^tfc«) *Jflt^ :?->#-£©:£?£ (J. Mol. Biol. , 143, 161 (1980)) C 

@2?nj#-^2 (r^L^o c©ifi»efli«fc9Jtjesnss&st©T i smmm 

SK^©21#B©T5 — >»«£**&iM&LT^fcfc«U SSJlJS-t 3 !3§nS7 

$ y»iE?ij«flirB#»aK©H^ui?*»)% isio^ft- >»***&2o#b© 

75-^1*^^ Ktt«Rtfefc|!fc*SftSfc©&**&ft;fc. Cti«t 0 
f£5£<*ft£Jj&&3i6Sf©T ; ;*K0*BS?liaE5!lf*4i:3;l/fc. 7i/iSe 
M*»6 : P«l*ti*JS!63»ae»©»^*tt24.9*n^Uh>tl|[tB*ti^ fiNBV* 
© S D S - P A G E (DmmtJz < — » Ufc. BLtOlSJftStfWJi-fc't'tr^ X 

^- 7 l/-A»4ilfc©»te7*-;*:7 r 9 — Kt5I^tTfc5t^Lfc. 

Je*@2^iJs Ti y»i»ll#*lwOl>TRltt©E3ftt4:©ffiRlttttta!*tToyi:. ffl 
^fcf-^-^-XliEMBLMSWI S S-PR0Tt*5, ^O^Is 02 
^J3E^!l#-^2C^*nS**EWttx KiBI©*^*^ • tvl/tf— fc*©Ittfe 
•7**779~ Wte-f (Thaller, M. C. et. al. Microbiology. 140, 1341 
(1994)) 54#B©G*<A> 72#B©G#A> 276#B©T#G. 378SB© 

T*<C % 420#g©Gj&<T\ 525#B©C*«G> 529#1©C*<T\ 531#B©G*< 

(± x • *Mift*fl)Wt7 * 7 7 7 ^ iH-t*5 : i 

-KtSiie^ *7l/^f4i7 • ^Utf- NCI MB 10466©Stt7**7r*~tf 

ttfc. WWf*«eKli24MB©Ti y *©B»U*&^aKS*iSS6 
^©#^41*27.0*0*01/ h >T'foitz 0 
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pMPI505«r^^i U t7«3ij JM 109 Kfitf* AJ13143£iSr£ 

3lMff>]9 - ^JVii— NCIMB 10466 &$Z<pm&7 * X7 7 * — tf 

**W8CT*ibfcxfx'Jk7- 3iJ JM109/pMPI505£T>tf>"J >100 
/zg/ml£.tf I P TG lmM^-g-trL^Jfe50ml{r^® Us 37°C-C16^Fr^^§i btz 0 W. 

4I4I*Tllllft»l/fc. m#£5ml 
©100inMj&®?#U ^A/<«y 7r- (pH7. 0) 4 , C"T?20#IH!jHW»»S* 

/Co 

ufcx-zxij t7 • =» u jMio9^y ;; E-;i/*'^^ • 9 mm Ltim 

u jMio9/pucii8T'{i^s^stt«^m^n-r\ • »*m* 

-Ct>»»fi^Sttli«*^fe. — xj/ 1 iJt7-3 | J JM109/'pMPI505{i^;U 



^7 





#S®?3£f£?£1£(units/mg) 


^^#^.5 ■ ^)^iJ— NCIMB10466 
xi/iijh7- 3'J JM109/pUC118 
i^ x ijh7 0ij JM109/PMPI505 


0. 008 
1.250 
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mmmi o ncimb wmfb&omtt? t 

ifam^i- V U 7 A12g/dl&tM y •>> Bg/dUfclOOinMHfifc*- h y A/< y 7 r 

- (pH4.o) jr*»L^'cniw±8a©i->xy tr ■ jmio9/pmpi505©s# 

*ft«B-»MJlT100mg/dlitt5«J:-5ir»ftlU^ pH£4. OK&ft 30*C 

^fi£L/cf y ->>®?(*5' ->r y -> 2' ->f y •>>^so*3 / -^y 

5' T -f y ->>ft©^tlCJ:S«^3WB*6tifco 

>r y ->>»^aiKJS»-*i^rtt^ sights' -^v 

>^Lfc'*^*^ • "efrii— NCIMB 10466fi*i?tt7^X7r «te 

f- KMUT500. MUT510S.O : MUT520 J £-?-tl-€-'tl'g-fi£L/c 

ili LTHM^J8-CiS®}L^7°5X i KpMPI505 1 ng, 7°5^7-iLTM 
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C^ffiiifcfcSa) 2.5J-— -y h£dATP. dCTP. dGTP> dTTP^- 
200 ii Ms SOBHR^-fkv^S/^A 1. 5mM^-^trl00mM 

mm.mWL (pH8.3) lOOjiircfiSlnU 94°C£30fK 55^*2^ 72T:£3#©-9--r 
9 )V$;2mm*>&-fP CRStc^tTo/Co P CRSJS«-9---77l/-9--f ?-7-PJ20 
00S2 C^ftfjfcttfK) *«^-Cflofco **»8K % fifSiUT^X; KDNA p 
MPI505 lng. 7"^-r v-t LTM13^7-r-7-M4 (SS&ttfi) <tMDT5005j- U 

&£^"r ^oxtf >#5AS-400 (7 7 ^->7tS) fc/B^T^AflliifCj: *)« 

■fctl^tUDPCRKJSiftl jul£dATP, dCTP N dGTP. dTTP#200 j*IU Jfrft* V 
A 50mMSO t ^'fb^'^^'>'>A 1. 5riC*^tfl00mM h U X-JMMMWft CpH8.8) 
95;* IKS* U B4^CT?10*JnJ»«s 60^B^WT37'C*T?&*|lLfc^ 37"CT1 
5^ffaL^-r-P— *«*JgJScS-tt-fc. Ctlfw* 7^DNA*'J ^ 5— £2.5.3.— 
y b£j^j!jnLT72 , C-C3#££S£m^ ^T" n ~*«l*5feJKS-a-fc. #CK% 
SJ6ttlCM.13^9-f t— R VROfMlS^^-f "7— M4#2- 5^mol£j^jfjn UTx 94°C 
*30tK 55*C*2«- % 72 £ C£-3£-©-9--f £10 Eli Oil "TP CRSlS*tf ofc e 

2 |s]g©P CR£j£©£jKtt£H_Ln d I II <ir E_c_o R I T'#J»r&7 *V 
^nn^^AiffiU i^y-yU^L^o C©D N A#r>i-£-H_j_n d IILfttfE 
c_oR I TSJBr L^ipUC118(-^L. »&tifc^5^5 KDNA^ffl^Ttfei: 
iDx^x'Jt7'3'J JM109 C^SIfeS) ZM^mmLtz. itl*100/*g/ml© 

Btt©ift**<««*nTlf^Ci*W[aLfc. £2SKflf©*jettT«i DyeDeoxy T 
erminator Cycle Sequencing Kit (7^7^ K'<-< ^ ^HiSD JgrfflC^ 
>#-&©#& (J- Hoi. Biol.. 143. 161 (1980)) irfleoTtrofc. 

cu"rjK3R«e»©7z»B<D^y cggt) ^tx^^^s cg*at) 

Ulii LTpMPI505> -f^Ji-t. LTMUT500tMUT520^ U =f? 9 
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&Xls*~>mm (A*CC) Ctlft LfcMS7 * X 7 7 ^ * a - K-rs^n 
S®fe^*^Lfco :OSE*a*{sf^t?7 , 77; K«rpMPI520i^ : gL^ < > 
$ ^ClSIt UTpMPI51(k Zf^J -r-t LTMDT500<bMUT520^- U * - K 
*ffll>TPH|OlftftHi:*)x JK3*l»S5ro72»l0^y ->>S» (GGT) ^TX/n° 

(g*ad c % i5i#i©>r 7D-f->>ai cato ^xi/^^as 

(A*CC) i:l^LfcIIl7*X7 7 ^- tr£rj- K"T S^HSifrfE^fPfiS L 
fc. dOMMfi^^-S-tf^^^ 5 K£pMPI530<»:#£ Lfc. 

•/iiJtT-3 »J JM109/pMPI51(k J^i/i !) t7 • 3 y JM109/pMPI52(K JL-> 
x'JhToiJ JMlOS/pMPIsaO&tfS^&te:?*^^-- lfitfe^^tr7 p 
5^; K^iALfci-Vi'JtT-n'J JM109/pMPI505*T>h°-> 'J >100jug/ 
ml&tM PTG 1 DiM^-g-trL^f±fe50mUI^iBL. WCT'immtgm Ltz a mt&m 

mfrz>m.foftMK±K> i mfo*:%k^ 1 bushel*:. M&£5mi©io 

Qmmm* v v v y t - (pH7.o) hmu 4 c c-c2o»mm^mmm^m^ 

L^„ ^^n^imflawai^o^Biix^^inTK^Ps^^^^^tt^pH 
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m8 



/7X; K 










(units/mg) 


(units/mg) 


(*S*HS) 


PMPI505 


5.91 


0. 625 


9.45 (100) 


PMPI510 . 


0.59 


* 0.090 


6.55 ( 69) 


PMPI520 


2. 24 


0. 583 


3.84 ( 40) 


PMPI530 


1.07 


0. 318 


3.36 ( 35) 



• 3 U JM109/'pMPI510. x->x'Jt7-niJ JM109/pMPI520x x^s'JtT- 
3»J JM109/pMPI530SW^.l!^147*^7r * — JfitG^'S-t?^ X 5 K* 
#AL^i'>i ijt7'3 U JM109/pMPI505£T> Ifi/U >100jig/nl&Cf I P 
TG lmM*^tfLi&Jfi50«lca5aU 37 < €-Cl6BfRgi&#Lfco 

faTaMS^- h U ^-Mfc/dlRCf-Ty *> >6g/dl£-100mMI^^ I- •J«)A'<77r 
- (pH4.0) cnKJtE©J**T»fei->* U b7 • 3'J#«*0«i* 

$f£ftBttSS , ?100ing/dl£ttS £ 5 rc&ftl L« pH£4. Qi^mft L<E*<&* 30°C 
•C22«FlBSl6*fTt^ ttNFttfZ&JfcLfcS' - -f y -> >&©*£-8'J5£ Lfc* 
£E 5 iC^-f- 0 

H5«t»„ flMtttt5' --I'y'v'VSOgS (mg/dl) ESttteSCSBtRB (h) 
tfcItfeTOHi->i U tT • 3'J (Escherichia coli) JM109/pMPI505n US 
i6Eft*llx->xiJ hT • 3'J (Escherichia coli) JM109/pMPI510. 6&£P3J£ 
lixyj'J tT • 3'J (Escherichia coli) JM109/pMPI520. &%L%Wftm$^i' 
iijtroij (Escherichia coli) JM109/piPI530©*BH**ttflI Ufctt'&OE 

-ry 5' --fy ^^©MSJSiwfc^Ttt^flcUfcs' --ry->>K 
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•^itfe^if^v'x y tr ■ ^ y jni09/pMPi530^Sfeiit>5' -^y->>^ 

• =i U JM109/pMPI530£T>tf-> y WOO/zg/ml&O* I P T G lmM£r# £fLigl&5 

5?>Xtt'>f-^> 6g/dl£100mMBfc8fc:>- h y "7A/< y 7 r- CpH4.5) KigJ&U 
dtiirJtEOW{**««BBffM-C100mg/dli<£S J: -5 KiSlBl U pH£4. OfaK 
#Ltt*<&, 30'CC22B*IIBKi£;*-*fc- feJSfiLfc? ^ K- 5' -*Hjix 

■ryi/CDfi^^9{r^L/Co ? l^*^ K(*7 ? U*-> K- 5' - 

«ISgiX^;u©^-T'7 ? u*-> K - 2 ' -iMtai^TVkROt* ? K - 3 ' 



m9 







^JUci Cg/dl) 




5' ->r 


10.01 


rry *>> 


5' - <fT-JVm. 


6. 72 


•7 y > 


5 ' -7'j yj^m. 


11.90 




5' -v-f-^/H* 


7. 82 
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• 3iJ JM109/pMPI530£> T>bf->'J >100# g/ml&U* I PTG 1 mM^trLiS 

y (i§o a n £ : #y =f>p, =f-Kmit¥ <«o S£) . b y 

OAxii^^'i^i^t h y ^Aiog/di^-s^®?^- h y ^aa.;77- (pH4. 

5) naMffU cnic±E©M{**IK««#M"C100ing/dlt<£SJ:-5KSllnLs 

pH«-4.0fr«I^L/j:*^30 < €-C22I^^Sl5$-tir/Co 3Lf&Ltz5' --IV 

>i*<4UflLfci^ '#y*Wfc&*MKK-5{*£ LTffl^^»^lc*t> 5' ->T 



*1 o 





£j«5' --f / i<>m (g/dl) 


h y #y*MH- h y *a 


8.93 


#y*«-*- h y 


11.45 




9.62 




9.89 



x'/iijh7'7*7^i JCM 1650©lSlHi&»lW**»6ft«Lfc«tt7*X7 
r 9— tf*D I T CV ( ~ y 5?*>/0<-f ^-fr-^tfcSD KiR*SiK 

Prosequencer 6625 ( i »J i? I >//<'ftt-f ttM) tiB^TN*iCD7 i ^ 

(2) B1t7*X77^-«?*3 - FtSlfrflffrO#l 

i->i y t7 • 7 5 -y ^.x- JCM l650©*S§£iH*rt'"=>Murray and Thomson©???* 
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(Nucl. Acid Res.. 4321. 8 (1980)) Klfct^ SfefettD N A&mM Ltz 0 Cft£ 
S a u 3 A I Ltz'&, i/ a MJS^Eii^lilC J: *> 3 ~ 6 Kbp© D N 

AftifJt^Mbfco /7^; K^^-pUC118 (^SaflcitlH) ^BamHITf 
»rU «B5d^-»Lfcjfe.'6f*DNA.IIrJt<!:a»*-e:feo DNAOSfeliDNA?^ 

f^tlfcDNAfi^Mf^mi:<t*)x-/ i HTO U JM109 (^@i£*t 
1!) ^fe^Lt. Jg3HSUH**T>tf-->U >100/£g/Bl*-S-tfL*^«F*±K 

^W&&#©£WLfcSE^igtfi©^®{r4mM p h P7 yHftlfc&tflOO 
mM >X/N»OH/<»7r- (pH6. 5) *^tfEt&«*tttfn 30'C-C15#M#* 

h"->U >100^8/ml*'S'trL*«l2.5«lKSS«Lx 37 < €T > 16^K^# 
3^&4IBrLfcW{*C^y S/> 2g/dlXO c lf Djftifc^- h U V A108/dl*-&atfl00mMft 
ithU-7A/<7 7 7- (pH5. 0) 50jul££2lIlL* 30°C 16&f|lflEJ£&fT -» tz 0 H 
PLCMKT 5' --ry->>»OfeJ«**«U *»«»SHt*»ofM**j8 

gatflll 6 J.->*U fa7 • JCM 1650&3E?5frtt7*-X7^?— tf 



WO 96/37603 



- 35 - 



PCT/JP96/01402 



1, flHMIgff C 1 a I tBamH I T«J 0 ft $ ftS2. 4kbp©*# $ ©Sfrtt^K* 

^£D/ca6(r^H^K-*C_l_a I S^BamH I T?#JBJf LfcpBluescript KS (+) (X 
h5-ri?->*t$!!) K:*frft'L;te7'5*S KDNA^ftlLfc. pEPI305 t-fo£ L*: 
Z<Dzr?Xi KDNA^ffl^T«fti:J:!3i->x'J t7 • =» 'J JM109 (3iS&H) 
^fg^Ls dft£-T> bf> U >100;/g/ml£^iL- > LS?^i£ife_LK7 p U--r^ > 

pEPI305*^-r-5i->i U t7-3'J JM109 ©J£HiiSgl#=fc *)T 

;WJ^ISia0/7X; K*«RU **IBJ!l©ft5g*^T-9fco SlSUfc^- 
• U — >^ • 7 U-A©*S*E^I*EyU3HEyU#-5 9 fc^Lfc. Cffl 

«*HEBi«k»j«je3n5«aK©T5 yMaai*E*usHEfli#-f 1 orcasLfc. 
ftL^ 0 «iiB*oN*«iiB^SB5«t* i o©Eai©i9SB©n-r -> >mm 

SWT*tl, l#i©.**-*— >»***&18SB©T5 — >M*T©^^K 
tt«8?lfefcfc*j^Sfc© dti=fc *)Bi5££ft.5J5£m®6Sf ©T i 

y mgsM&WM3aBffl&^ 1 uc^l*:. ^n«t*)^ffl*ti5js63nafisi©» : ?- 

fi(*25. 1* n if* h > irJTft 3*U fffiVX SDS-PAGE ©M^ J: < — » 
Lfc. KJi©fe*»Cf*W>f*-d-ti > ^5X5 K^W-rs^SKEUI^ttiME^S 

S*&?*^ xi/iijk7'7*7^x JCM 1650©^tt7d-X7 r ^— tfjffe? 

&£E?lk T i y»EM**lwOt*T»»©E3aj£©ffiffittJfctfc£*Tofc 0 J§ 
^^f-^-^-XliEMB LMSWI S S — PRO TTfeS, ■€©»*, IB 
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li^nb"f>y7'Xfa7;l/7^ (Providencia stuartii) 08tt7;tX7 7 
?—i?tn.4%^ ^SfctflJ 8 O^l'tf*^*- t^*— (Morganella morganii) ©®? 
147 r*-~ tf i77. 1%n 1^**5 • f-h A 'J A (Salmonella typhimu 
rium) ©irt£:7 t^7 7 ^ ~b? £44. 3%©ffiHtt^^ Ufc„ 

fc&N pEPI305£^-> * 'J t7 • 3'J JM 109K:«**jS AJ13144£lfr£ 
3*U 3pJS8^2^23Hfd"CXHIttl!fR^xg6Xata«W360f 3 0 

5 BMjKtt*o<ii7ff*—Tl 1*3-3) t:7'^^x h^i:i^il^i£ 

3*U S!£#-5§-FERM BP-5423*<#-^$nT^So 

^Mffjl 7 U hT • 75 y »J. JCM 1650 ft3lE<Ditt7tX7T»-lf 

^fe^©^{rJ:aStt©iti|ii 

%%0U 6 •ef&SELfc.xS'* y hT • =J U JM109/pEPI305£T> h°-> y >100 
^g/ml^Cfl P TG lmM«-g-trL^fJlb50inUr^iBL. 37 < CT16^fP^# L^o M 

©lOOmM^^U^A/N'-y^r- (pH7. 0) ICflUR U 4 0 CX'2Q&mB=gi&<l!! ! m%: 

»&nfc«f»naaw*oina*e»stt*N KpBiuescript ks (o -cm 

mKMM&&Ltz^i'*V hT • 3'J JM109^O'i->i U hT • 75 
«J:0W«LfcttlBljattffi«E*»I!StLT«3ei/fctt***l lfc Life. jc-> 
£ U hT • n«J JM109/pBluescript KS ( + ) Ttt*I*«£«tttetfeHi£*l-*\ J. 
v * U hT • 75y*:n»£«a?fe*itfi«Jgtttt<Bfr^fco — iyi'Jt 
T • 3 U JM109/pEPI305{iJi>'i 'J hT • 75 y ^ iSFfeflsCJk^TJtSlfCl 
20«t«t>«IME»iStt*^UT*5»)N C©te**&*ALfcDNA»rJi-j&<JC..> 
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mi i 







i->i U h7 • ^7V^i JCM1650 

i->i >J t7 • 3 y JM109/pBluescript KS(+) 

xj/iijh7-3ij. JM109/pEPI305 


0. 002 
0. 264 



mmm i 8 j.«> ^ u lt • > v » jl jcm i650 a&gp&ft? 7 ^— g 

t°D^^f- h U «7 A12g/dlRCM y •>> 6 g/dl^-lOOmMS^-*- h 'J »7 7 
r- CpH4.0) CSIIb, cn(w_hISCDi->* 'J tT ■ ny JM109/PEPI305O® 
**£$£^MteM^200mg/dl<t£:3«fc9lw^inU pH£4. 0 L 35^ 

Si^ y ->>*m?>cd 5' y ->>^^SJS{c*>^T{i. #3tf;:3Jj^<fc < 
h°o^i>r y ->>^t>© 5' --r y ->>^fe^^ir>{-*j^T(i. ^^fr^^ct 

<Slff|T5' --f y ->>iMfi!cfSt5= L^U £j£Lfc5' - >f y -> > 
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DNA'&fiE^l (T^v-f X A 7^1/394) *JB^T*X*T 

$ ^-r h jSfei^rEMacEW*^ 12,1 -3^^ i 4 in^-r*- v * ua-*- khd 

T30(h MUT310SD c MUT320^-€-tl^tl'&fi£L^:o 

ttSiUTafiiMRl e-CWKLfc^:* 5 KpEP1305 1 ng. 
MlS^'fv-RV (£jliitt«) a^MOTSlOsi-y^^^U*^- K#2.5|i«olS. 

— fef C^jBft&H) 2. 5 jl— y h £dATP> dCTP. dCTP. d 
TTP#200^M > Jg-fbft 'J »7A 50mIRtftttte^*'>*A 1.5mM*^tflO0mM h'J 
X-ttWR«S (PH8.3) lOOjtlfcSiDU 94 < €£30%K 55 < C^r2^ N 72^C£3# 
©"•M *;l/*25Ell* OS*"? CR£t64fr-3;te„ P CRR|£M:ir-v;HM*5 
-PJ2000S! C^mitCD *ffll^Tfr^fco iSiLT7°77i KpE 

PI305 lng. r^-f LTM137 B ^'fv-M3 (MafetfcS) &t>'MUT300* <J 

=f 5t ^ U^"^ K£-2. 5/£mol*JBl'»TpmiK:P CRSKtlofc. **l'€ f *l©KJ& 
tt*v-T ^aXtf>^5AS-400 (7r^->7tt» «fc ») ft 

^-tl-Er'n©PCRStE^l /zl£dATP> dCTP. dCTP. dTTP£-200 // M N igYbft U «7 
A 50mMSCftfrft-e^*S' , >A 1. 5nM*^trl00inM h U XHSMflr* (pH8. 3) 9 
5jttl£j6JnU 041C-ClO»lnlfca. 60#HjW*T37TC£-l??&*PL;fc$fes 37^-^15 
dML^-f-n-^ttJfeJ^JftS-tirfc. Cft{C^ y ? D N A IM 7— fef2. 5 y 

^{CM13^5'TT-RVXC5M137 B 7'r v-M3«-2.5//mol^r^]&nLTx 94^C£3 
OtK 55T£2$K 72 < C£3#©1M 10®** OS-TP CRSlt^ffofc. 

2 Eg OP CR£l£<Z)£j£tt&C_!_a.I <tB_a_mH I "C«HBr«7 x ^ 
ni3>J«yl/A»taLx i^y-^4b«Lfc. dtDDNAi^^ C 1 a 1 <b B a m H 
I -C«J*f LfcpBluescript KS ( + ) {Oj&^U f^tltr?^; KDNA*ffll^ 
TtfeCiOxJ/x'JtT-a'J JM109 (3iB&SI) £J£ftii5SI L*: 0 w<l*10 
0//g/ml©T>b?->'J >**tfL*^*±l=yu— r-f J£Sf*£&f*£f# 



m 
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©74SB©$"J (GGG) ^7X/?7^>iE« (G*A*T) KlMfe.LfcgJ* 

-g-ti-T 0 ^ X i K&PEPI310 Lfc. 

USSt LTpEPI305. 7*7-f7-4 LTMDT300<!rMUT320^- U ^7 * K£ffl 
lvrpI«©i*ffci::J:»K j£«lga»©153SI©-f Va^->>il CATC) ^XU 
(A*CC) C ttt LfcSRS 7*77r^-tf*3 - Kt 5«*aae 
^tftJScUfc. ^©SE*Site^*^tf 7*5X5 K*pEPI320<i:*r£U;fc. ££K 
ggM<t LTpEPI31(k 7°v-r^-i LTMUT300£MIJT320;f U =f? <7 Utf-f- K*ffl<r^ 
TH«©*fN:i.fc*K Jffi3ft»a*©74*B©^U (GGG) 4«7^7*> 

(G*A*T) 153#g©-f Vn-f (ATC) ^Ut->iS (A*C 

C) i:S^lfcfll7tX7 7 ^- bf£n- K-rsS*Me-?«-flPJ«lxfco c 
©SEJUBfcfi^ i^tfT^ X 5 K£pEPI330<tifr£ Ufco 

■€rtl^tL©^MS!®?tt7 * X7 t ? - -VAfc^ Z^i!? ? X ~ K**ALfci 
•>iiJk7o ij JM109/ pEPI310x x.->* 'J tT • ^ U JM109/pEPI32(h 
i ij t7 • 3 U JM109/pEPI330SO 5 S&M^tt7*X7r ^— tr®'E^ ; £:-§-tr> r 
5Xi K^iAlfciv's Uk7'3'J JM109/pEPI305£T> t°>"J >100/*g/ 
ml&tM P TG lmM^r-§-ti-L^fit&50innr^«L> 37^C-Cl6B#ISig# Lfco 
^t»^l>^SIf'ck«9M{*^^fcx &3&i&zkT- 1 mm» VtZo ®#£5ml©10 
0mM^g?^7U'7A/<y7r- (pH7.0) ICMU 4 ^T-20#R3MjK©S£m^ 

^^ntzmm^mHim^mm^^^iM7^mfs^Rzfmmm^n.^m. out 
&&.mis£&m.M%iM&7 * x 7 r * -*©*»:=-x-T-^in*#»ett&tH* 

IME*8Ht*»IJ£Lrt:*£*&ai 2{r^-To SEJIS»lt7*X7T^— 
£M&7 * X7 r^— t Jfctfi! LT, #ttiX^l4m*$MffiStt<!:WIBflE£JS 
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m 2 



i K 










Stt (units/mg) 


(units/mg) 


(*B*HI) 


PEPI305 


2. 38 


0. 132 


18.03 (100) 


PEPI310 


0.Z6 


0. 019 


13.68 ( 76) 


PEPI320 


0.88 


0. 123 


7.15 ( 39) 


PEPI330 


0.42 


0- 070 


6.00 ( 33) 



• 3 y JM109/pEPI310x o.->i "Jb7'3>J JM109/pEPI320. U t7 • 

3iJ JMlOg/pEPISSOSOfSF^Mtt^^X^r^— triHs^^frT^X = K£ 
fAltx->iiJt7- 3'J JM109/pEPI305£T>h°->y WOOjc/g/ml&CM P 
TG lmM£#trLigHil50niKrgaU 37"CT16^fP^^# L/C 

^ umm± v y ^Ai2g/dm^-r y 6g/di^@^i?^- h y ^^< v -7 r - 

(PH4.0) E#»U Cti{r_hl2^#-C#fci-> * 'J tT • 3 u «-tttiuz>Btt$tt 
^®Mfi-C200mg/dli^: S <fc ? K» U pH£4. OKglfS Lte#S>. 35T:T'32B# 

S8fx fKttl*5' -4V (mg/dl) £ N *MA(*£j&l$m (h) £ N 

*feHaJ6RBId:i->i U h7o>J (Escherichia coli) JM109/pEPI305. US 
fc = ftJBli.x.->x >J t7o'J (Escherichia coli) JMI 09/pEPI 310. £ife#RJg 
lix/x y h7-3ij (Escherichia coli) JM109/pEP1320. E^te^i v 

i'Jt7o"J (Escherichia coli) JM109/pEPI330©&fflf££<£ffl LtzWi&CDB. 
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A^fRl±U/Co 7 4flO^'J-»IlMl 5 3fiO^VD^f-»]Sl^n 
7 ^ -If fifi^^i ■> x '/ h 7 • 3 'J JM109/pEPI330#St>i§^5' -IV 

• JM109/pEPI330£T>b°-> V >100ju g/ml&tfl PTG 1 mM^-g-tfLigife 
50ml{r^fflL. 37*CT?16BtMift*Lfc. 

tfogif^ h u «>Aizg/diacf«iM*#i ux-r / ^ry >>, 

i^>Xit->^^> 6g/dl£100mMBfc®^ h V ^A/<-y 7 T - CpH4.5) digf? U 
dtifCJiIScD^^^^{*SS-r200mg/dl<»:/j:S«J;-5 f-S§SnL. pH£-4.0fr#i 

-Mxxf;l/0*t'? * l/*-> K- 2' -gf&ix-ryi'&tf* * b*-> K- 3 



31 3 



7 ? K 




(g/dl) 




5' --ry->>^ 


7.45 




5' -^T-^Ug? 


4. 77 


u s> > 


5' -*u y^/ifc 


8. 93 




5' -S/f-y^BI 


6. 60 
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mmm2 2 mmx-XTjvm7k&M&m&Tmwt&y*x7-r*--ifm&?- 

• 3iJ JM109/pEPI330*T> t°>"J >100ju g/ml&tf I P T G 1 mM^-^ti Li&HlJ 

y -> > 6 g/dl&t«iS&«##: t -LT h U # U h U 7 A. sj? y h 

'J -7A m&Z, : #y =f>P. ^ttfflfl:^ (ttO S&) . 7x-;«vJt h U 

(pH4.0) ir^PLs cn(C±fe©®^^ie^^fiST200mg/(il<i:/«j:Set-9{r 
WU pH£:4. OizmW L^A<t>x 35 9 C-e32^F^SlS$-li:^o £J5£L*i5' — -f J 

t>5' --r j *>>m(D&mm.&-mfr^fco 



1 4 







--ry (g/di) 


v y #y#«*- h y *a 




5.96 


#y*«*-h y *a 




8. 84 


7i^fti?t h y ^a 




7. 60 


ij;w< > )vmw.v>-f- h y a 




7. 73 


glife^I 2 3 ^nff^i/T 


• 7fi 





(EMBL Accession number X64820) «rS{C > W.W&7 * X7 r ^ — tfite^- 

PCRft'J ? U'*^ K:75-r ■7-PRPlRCfPRP2*£-j£Lfco 
7 , nh*f> , >7 • Xf-jtT/I'T--f ATCC 29851©ig#®ffcfr<^ Murry and Tho 
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mpsonO^jfe (Nucl. Acid Res.. 4321. 8. (1980)) K«£t^fefe{*D N A*W»L 
fz a flffliLTC'OjfeftttDNA 0. lng. v-t LTPRP1 WPRP2* U =f 

7 * l/tff; K&2. 5^mol^O t (C^.y^DNA^y^ ^— V CSfii^ttM) 2. 5^.— 
y h&dATP. dCTP. dGTP, dTTP#200^M. t&iti] U O ABOBM&tfJfrfb^* 
A1.5mM£^\tfl0OmMh U X- (pH8. 3) 100^ lf-^SD L% 94 9 C£301K 
55°C&2$K 72^£3#©1^ ?;U£30II]i£t>&^P CRKJS£^-?tfi 0 

zriju- xm.m,$kmizm wis 1 kb P © d n Amtt&y^ y- 

(SIBitttR) M^TBiRLfc. Z©itfe^K-£B_ajnH I T'TO^U B_a 
mH I -C^Jffif L/cpUC118}r^#Ufc 0 :©/5X= K£pPRP100£ifr£ Ufco 
P PRP100^SAL^^->i 'Jh7-3 U JM109/pPRP100©»B^X^I'in*#fl? 

x-> x 'Jk7'3'J JM109/pPRP100J:*)T^* UMft^J:0^5X J K*H 
7 £.Z>*@E?iJ#-5§- 1 8 {r^L/Co — • U-tM>?*- 

mmm2 4 x>fp/^»-'7xpyj^ » • y^yr* 3^ 

«^<pmiij=tfixiF.y»i<Dfeg 

i>fo/<^-7xoy*7 IFO 12010^ ^U7->x5 •7 , 7>f 37 
IFO 14939^.^-1? -7 T^-T • y T I AM 13540©^#®'f4:^t>Murry and Thomp 

son©#j£ (Nucl. Acid Res.. 4321. 8. (1980)) ICfiH^ *n-ett©lfefei*DN 
A^-ISMLfco oiv? s HJS0IJ7 (2) i^«©^te{wJ:»J % &20, 000**©^-> 
xijh7-3'J JM109©^§f3£&#<fcOfc*&fe#^£^ 3 ^'l' 7 '^ ,J 
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x.y7-w<>7 2- • 7iP^^ IFO l2QlQ&&<Dm&7 * X7 7 ? 

^ *«Wi-s<fc#*6.tiSi->x u tr • n y jmios^jme***© i tvu 

# y m&iw <k *3 S K&gHS I/O SA^nfcDN AW #©#?#? o 

IFO 12010fi*©#AD N A Vrtf<DffllRmi&BI&H 9 ir^fo 

n -- > «fc (3 . * X 7 r * — Wtt&^WKfcRje L 

MBBX S a 1 I £{WR**JLE_n I Ti#^ ffi£ftSl. 6kbp©8fi;t4WC#®rt£7 

^7 7 ^- -tf ae-y-*^ * n s c t *<ji?« s ti . c -c**Kyu © © 

to id CDS a 1 I - K d n I BBfJt^r S a 1 I &E>' K p n I TfllWf L*:pUC118ir#£ 

ftttC* ^Lz/v/x^-^^f^? IFO 14939 fi*®ft7*77 r 9 — 
*'&ttmft&UG-tZt3§X.Z>tl?>x->'**) hT • 3 y JM109JBJHE«M*© 1 
«c«J:*)Tyl/*U*«ttl=«k»3^x$ K*W*U ffifA<*n*:DNA®r>i-©8¥#f 
fcfT-afc. CCDT'vX^ K*pKLP100 Life. ^->X7 • 

7"^r:^ IFO 14939fi*©J? ADNAK^OflRfXttB^H 1 0 Cit 0 

-9-7*^ a -- > if K=k *) „ 7 * X 7 t 9 — tfdte^-fgttfclRje Lfcite*^ 
«WR»*lLB_n I <tflJE^E_c_oR I T'«] ») ffi $ tlS2- 2kbp£D»r>T- ^ fC^S?tt 
7*^77^ — ^ 46? ft 5 £ tfr&mZ tlfZo * Z. ©SHE© 

tztblZZ.(D K p n I - E c o R I »rJt£ Kp n I t E c o R I TfflK LfcpUC118 
l^l^X; KDNA**ll/fc. C©7°5X$ K*pKLP110i^*Lfc 

-fe^f-T • 7-r UT I AM 18540S*©»tt7 * X 7 T 9 
fr^ni^btl5i->x'J hT • 3 'J JM109JBS«c&tt© 1 m&K)TJ\< 

Z®7°7X; K*pSEP100 4:<r*Lfco ftILfct7f 7 • 7>f*'J7 I AM 1354 
Ofc*©#ADNAKtt©fflRB**B*Bl 1 IC^fc 

ifr ? □ > v\z «fc »3 „ m&7 **7 7 9 — t?ae?ii«&Rj£ Lfc*ssu 

$iJPfiP^iii^dIlIT«]«3ai$nS1.4kbp©»f>t c P{-*@?147*X7 7- trit 
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II»fjt^iij_jLdIII-C«J»f L/^pUC118{C^Lfc^^X i FDNA^iiLfc, 
CO/^X i K^pSEPllOi^Lfco 

pENPHO. pKLPllOS^pSEPllO^-etl-e'n^Ab^^^i V t7 • zr U JM109/ 
pENPlKk x-AUToiJ JM109/pKLP110SO'^->i 'J t7 • 3 'J JM109/pS 

EPiioc^Ke^^^T^^u^B&fr^^^n^no^^x = K^sasnu h 
mai 8 ©#&{;: tfco^ »A»r>t©i&*Bs?ij©&;££*To*: 0 ^^L^^ti^n® 

-•7in^x ifo i2oios^o $>®%m?m%&?m^i 9iz, ruy^^ 

• ^7>f^ 35 IFO 14939635© t>©*E^iJ^@e^iJS-§- 2 1 ^lT-tr7f 
7-7^*iJ7 I AM 13540&3fe©&©£-B£?im@£?iJ#-i§-2 3{C^L^ D & 

* ©#£3£&*lST i y ^Be^J^BE^ieJU#-^ 2 0. 2 2. 24Cf>Lfc. #D 

i£gI2?!k T £ o C ■> TK53J©B£^!li©^B Pitt itK^r^T 0^0 M 

l>/:f-^-'<-XliEMBLSCJ : SWI SS-PR0TT*5, "tOffeM. SB 

SC«i:*^JBJL/c„ x>fo/<^--7xp^x IFO 12010E&*©it 

G^n- K-TSS &m l*248«. ^7yX7'77>f-f3 7 IFO 14939** 
©sHe^j^- K^-5SS!S{*248{@> -Jrv^T - 7^'J7 I AM 13540ft5fc©« 

e^n- K-rssaK(4244<@©T i y mfrz^Mnuz t>©i«^$n^o 

cn£©^6Sfi;U *M*7 • tMxSt;x->i 'J t7 • »^x 

Cft£©^*fB?iJcfc9M£tl£S6!§?©Ti /®elE^J£lil|ife0»J8Tif 
^tfc*^*^5 • *=)i>if— NCI MB 10466. ^Jffi^J 1 6 :?}t3£ L*:^-> ^ U t7 
• 77»/;x JCM 1650S<y c et»I©^ , o t"T t >>'T • Xf^Tyl^-f (EMBL Acce 
ssion number X64820) ©®M47 * X7 7 ^--bf©liJiEMaW©T i / MW.mb 
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*Illi#1l?K:«l*lttj&<* < . 13(MS©T i J mmMfr-f^XVT I J ^BB^Hrfct^T 

ggttffll 2 3 KTli^ i'JtToiJ JM109/PPRP100. » 2 4 fCT 

iiLfcxyx >J t7 • rj U JM109/PENP110, i->x U k7 • 3 U JM109/pKLPl 
lOXCfii'iU t7-3'J JMlOe/pSEPllO^T^t 0 ^'; >100#g/ml&£M PTG 

J: 19 mte&M#>. 1 Lfco 5mlCD100mMj&!f&# U * A/< 

•;7r- (pH7. 0) KM U 4 'CT20^|IlljH : ff«*aa*ff C^ttWLfco 

TCC 2985K x>f o/^^ - • 7iDy*X IFO 12010. * l/7'->X7 • > 
f-(37 IFO 14939. -tr^^T • 7 -f ^ 'J 7 I AM 13540&O<:7*-7 X = KpUC118T' 
BH*KJBRfe*LfcJ->i U h7o'J JM109J;£MSL^«ffifl&fflai&©«f± 

tt«^o7t„ x->x'Jb7-3iJ JM109/pUC118t?i±S?M^Sttli^ffi 

Stltt^ofc. — 2u St7^7 7 ^- tfjtfe^^#AL/ci>'i 'J t7 • □ 

coilS^&iAl/fcjiefllfK^yx U k7-3ij i:Joi>tit7*X7 7 
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mi 5 



Wi ft 


g?gM£^?£tt (units/mg) 


^of-r^vT • Xf aTVl'f ^ ATCC 29851 


0. 006 


x>fD/<^---7xn^X IFO 12010 


0. 002 


^ l/'Tv'ji^ • 75 >"r -i ^ v IFO 14939 


0. 002 


-fer^^ • 7 4 i3 x )T I AM 13540 


0- 001 


xi/iijt7'3'j JM109/pUC118 




Ji->i U tT • 3 U JM109/pPRP100 


0. 833 


x->i'Jh7'3U JM109/pENP110 


0. 301 


xyx'jtjoij JM109/pKLP110 


0- 253 


XyiiJtToiJ JM109/PSEP110 


0. 123 



*3£BJ§{;:<fc *K WlVl*-*? r *--t?£pm.0~5.5©&#T-e? ? K&tf 
fflt^SC tJCck *k — m%jm£< 7? U*f K- 5' -ifxxf;^Slt5 
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(i) 'WKA: !*©#«c^*t 

(ii) : . ? ? Is* is F- 5' -^f^X^yUO^it?* 

(iii) IBTUItt : 24 
(iv) : 

(A) «« : 

(B) #*fe : 

(C) rfT : 

(D) *N : 

(E) H : 

(F) ZIP : 

cv) =i mil Q«inm& 
ami* : 

(C) t£f^>X^A : 

(D) V7h")x7: 

Cvi) watum?-? 
cm mm* 

(viii)ttSA/WBHt« 

(B)M#-^ : 
COM*-?- : 

(B)7r^"> i U#-g- : 

(2) Bfi?iJ#-s§ 1 ©EJBOttMI: 
(i) R?U<zmR: 

(A) @5?lJ©^cF: 20 amino acids 

(b) mnom: ti ym 
(D) h#ns?-: mm*k 

(ii) @2?iJ©ai®: 
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(vi) mm-. 

: tejl/lfX-?'- ^JUjf— (Morganella morganii) 
(BX*£ : NCI MB 10466 
(xi) SEQ ID N0:1: 

Ala He Pro Ala Gly Asn Asp Ala Thr-Thr Lys Pro Asp Leu Tyr Tyr 

15 10 15 

Leu Lys Asn Glu 
20 

(2) B2?iJ#-*f2©S2?lJ©1lt$g: 

(i) 

(A) IS^IJCDSS: 750 bases 

(B) m&som: mm 
co mvm.-. 

(D) h#nS>-: SSt 
(ii) WMOWM: Genomic DNA 

(vi) mm-. 

(A) 4^£ : ^JVff&'y • ^Jl/iS— (Morganella morganii) 

(B) ^ : NCI MB 10466 

(ix) 

(A) ftWiZm-fiZ^-- CDS 

(B) #3Eftg: 1..747 

(ix) mmoftWL: 

(A) mm*m-tB&^: sig_peptide 

(B) 1-.60 

(ix) mnomwi: 

(A) #m*^-ria-^: mat_peptide 

(B) 61.-747 
(xi) @S?iJ: SEQ ID NO: 2: 
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ATG AAG AAG AAT 
Met Lys Lys Asn 
-20 

TCC GCG CTG GCC 
Ser Ala Leu Ala 



GAT TTA 
Asp Leu 

TTA CCG 
Leu Pro 
30 

GCA ATG 
Ala Met 
45 
CAG GCA 
Gin Ala 

TTT TCA 
Phe Ser 

CTG TAT 
Leu Tyr 

ACC CGC 
Thr Arg 
110 
TAC GGC 
Tyr Gly 
125 



TAT TAT 
Tyr Tyr 
15 

CCA CCG 
Pro Pro 

TAT GAG 
Tyr Glu 

CAG GCA 
Gin Ala 

GGG GCA 
Gly Ala 
80 

AAA CTG 
Lys Leu 
95 

TCC GCC 
Ser Ala 

ACA GAA 
Thr Glu 



ATT ATC 

He He 
-15 

GCG ATC 

Ala He 
1 

CTG AAA 

Leu Lys 

CCG GAA 
Pro Glu 

AAA GGC 
Lys Gly 
50 

GAT GCT 
Asp Ala 
65 

TTC GGC 
Phe Gly 

CTG ACC 
Leu Thr 

AAA GAA 
Lys Glu 

ACC TGT 
Thr Cys 
130 



GCC GGT TGT 
Ala Gly Cys 

CCG GCG GGC 
Pro Ala Gly 
5 

AAT GAA CAG 
Asn Glu Gin 
20 

GTC GGC ACT 
Val Gly Ser 
35 

CGT ATG CTG 
Arg Met Leu 

GAC CTG GCC 
Asp Leu Ala 

TAT CCG ATA 
Tyr Pro He 
85 

AAT ATG ATT 
Asn Met He 
100 

CAT TAC ATG 
His Tyr Met 
115 

AAT ACC AAA 
Asn Thr Lys 



CTG TTC 
Leu Phe 
-10 
AAC GAT 
Asn Asp 

GCT ATC 
Ala He 

ATT CAG 
He Gin 

CGC AAT 
Arg Asn 
55 

GCA GGG 
Ala Gly 
70 

ACC GAA 
Thr Glu 

GAG GAT 
Glu Asp 

CGC ATC 
Arg He 

GAT CAG 
Asp Gin 
135 



TCA CTG 
Ser Leu 

GCC ACC 
Ala Thr 

GAC AGC 
Asp Ser 
25 

TTT TTA 
Phe Leu 
40 
ACC GAG 
Thr Glu 

GGT GTG 
Gly Val 

AAA GAC 
Lys Asp 

GCC GGT 
Ala Gly 
105 
CGG CCG 
Arg Pro 
120 

AAA AAA 
Lys Lys 



TTT TCC CTT 
Phe Ser Leu 
-5 

ACC AAG CCG 
Thr Lys Pro 
10 

CTG AAA CTG 
Leu Lys Leu 

AAT GAT CAG 
Asn Asp Gin 

CGC GGA AAA 
Arg Gly Lys 
60 

GCA ACC GCA 
Ala Thr Ala 
75 

TCT CCG GAG 
Ser Pro Glu 
90 

GAT CTT GCC 
Asp Leu Ala 

TTT GCG TTT 

Phe Ala Phe 

CTC TCC ACC 
Leu Ser Thr 
140 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 
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AAC GGA TCT TAC CCC TCA GGT CAT ACG TCT ATC GGC TGG GCA ACC GCA 528 
Asn Gly Ser Tyr Pro Ser Gly His Thr Ser He Gly Trp Ala Thr Ala 

145 150 155 

CTG GTG CTG GCG GAA GTG AAC CCG GCA AAT CAG GAT GCG ATT CTG GAA 576 
Leu Val Leu Ala Glu Val Asn Pro Ala' Asn Gin Asp Ala lie Leu Glu 

160 165 170 

CGG GGT TAT CAG CTC GGA CAG AGC CGG GTG ATT TGC GGC TAT CAC TGG 624 
Arg Gly Tyr Gin Leu Gly Gin Ser Arg Val He Cys Gly Tyr His Trp 

175 180 185 

CAG ACT GAT GTG GAT GCC GCG CGG ATT GTC GGT TCA GCC GCT GTC GCG 672 
Gin Ser Asp Val Asp Ala Ala Arg He Val Gly Ser Ala Ala Val Ala 

190 195 200 

ACA TTA CAT TCC GAT CCG GCA TTT CAG GCG CAG TTA GCG AAA GCC AAA 720 
Thr Leu His Ser Asp Pro Ala Phe Gin Ala Gin Leu Ala Lys Ala Lys 
205 210 215 220 

CAG GAA TTT GCA CAA AAA TCA CAG AAA TAA 750 
Gin Glu Phe Ala Gin Lys Ser Gin Lys 
225 229 

(2) Efl|#-Sg-3CDBBai©1MR: 

(i) WMe>Q.m-. 

(A) SE^iJCD^:^: 249 amino acids 

(B) iE^ljOiS: 7;;a 

CD) h#os>-: mmtk 

(ii) wMcomm- 
(vi) mm-. 

(A) £.*fe:£ : ^jbifJf**? • ^)lrff— (Morganella morganii) 

(B) <*« : NCI MB 10466 
Cxi) mm: SEQ ID NO: 3: 
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Met Lys Lys Asn He lie Ala Gly Cys Leu Phe Ser Leu Phe Ser Leu 
-20 -15 -10 -5 

Ser Ala Leu Ala Ala He Pro Ala Gly Asn Asp Ala Thr Thr Lys Pro 

1 5 10 

Asp Leu Tyr Tyr Leu Lys Asn Glu Gin* Ala lie Asp Ser Leu Lys Leu 

15 20 25 

Leu Pro Pro Pro Pro Glu Val Gly Ser He Gin Phe Leu Asn Asp Gin 

30 35 40 

Ala Met Tyr Glu Lys Gly Arg Met Leu Arg Asn Thr Glu Arg Gly Lys 
45 50 55 60 

Gin Ala Gin Ala Asp Ala Asp Leu Ala Ala Gly Gly Val Ala Thr Ala 

65 70 75 

Phe Ser Gly Ala Phe Gly Tyr Pro lie Thr Glu Lys Asp Ser Pro Glu 

80 85 90 

Leu Tyr Lys Leu Leu Thr Asn Met He Glu Asp Ala Gly Asp Leu Ala 

95 100 105 

Thr Arg Ser Ala Lys Glu His Tyr Met Arg He Arg Pro Phe Ala Phe 

110 115 120 

Tyr Gly Thr Glu Thr Cys Asn Thr Lys Asp Gin Lys Lys Leu Ser Thr 
125 130 135 140 

Asn Gly Ser Tyr Pro Ser Gly His Thr Ser He Gly Trp Ala Thr Ala 

145 150 155 

Leu Val Leu Ala Glu Val Asn Pro Ala Asn Gin Asp Ala He Leu Glu 

160 165 170 

Arg Gly Tyr Gin Leu Gly Gin Ser Arg Val He Cys Gly Tyr His Trp 

175 180 185 

Gin Ser Asp Val Asp Ala Ala Arg He Val Gly Ser Ala Ala Val Ala 

190 195 200 

Thr Leu His Ser Asp Pro Ala Phe Gin Ala Gin Leu Ala Lys Ala Lys 
205 210 215 220 
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Gin Glu Phe Ala Gin Lys Ser Gin Lys 
225 229 

(2) @S?iJ#^4©B2?lJ©11f$B: 

(A) @E^1J©S$ : 229 amino acids 

(B) @e^iJ©M: 7;/i. 
(D) h#Di?-: bam* 

Cvi) 

(A) £.$j£ : ^Ji/if^^ • ^JVff— (Morganella morganii) 

(B) *fc£ : NCI MB 10466 
Cxi) WMi SEQ ID NO: 4: 

Ala He Pro Ala Gly Asn Asp Ala Thr Thr Lys Pro Asp Leu Tyr Tyr 

15 10 15 

Leu Lys Asn Glu Gin Ala He Asp Ser Leu Lys Leu Leu Pro Pro Pro 

20 25 30 

Pro Glu Val Gly Ser He Gin Phe Leu Asn Asp Gin Ala Met Tyr Glu 

35 40 45 

Lys Gly Arg Met Leu Arg Asn Thr Glu Arg Gly Lys Gin Ala Gin Ala 

50 55 60 

Asp Ala Asp Leu Ala Ala Gly Gly Val Ala Thr Ala Phe Ser Gly Ala 
65 70 75 80 

Phe Gly Tyr Pro He Thr Glu Lys Asp Ser Pro Glu Leu Tyr Lys Leu 

85 90 95 

Leu Thr Asn Met lie Glu Asp Ala Gly Asp Leu Ala Thr Arg Ser Ala 

100 105 110 

Lys Glu His Tyr Met Arg He Arg Pro Phe Ala Phe Tyr Gly Thr Glu 
115 120 125 
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Thr Cys Asn Thr Lys Asp Gin Lys Lys Leu Ser Thr Asn Gly Ser Tyr 

130 135 140 

Pro Ser Gly His Thr Ser He Gly Trp Ala Thr Ala Leu Val Leu Ala 
145 150. 155 160 

Glu Val Asn Pro Ala Asn Gin Asp Ala -He Leu Glu Arg Gly Tyr Gin 

165 170 175 

Leu Gly Gin Ser Arg Val He Cys Gly Tyr His Trp Gin Ser Asp Val 

180 185 190 

Asp Ala Ala Arg He Val Gly Ser Ala Ala Val Ala Thr Leu His Ser 

195 200 205 

Asp Pro Ala Phe Gin Ala Gin Leu Ala Lys Ala Lys Gin Glu Phe Ala 
210 215 220 

Gin Lys Ser Gin Lys 
225 229 

(2) e*U#*5©BEai©1»«: 

(i) Be^lJ©14»: 

(A) 8S£iJCD:6£: 20 bases 

(B) se^ijcDM: mm 

CO 

CD) Unv?-: Mtt 

cii) mmomm: mv>mm ^dna 

(iv) T>f L -fe>X: 
Cxi) BE^IJ: SEQ ID N0:5: 
ATTACCATGA TTACGAATTC 20 

C2) sejij#-5f 6 ©@s?y©if m 

Ci) BSyiJOttK : 

CA) 1E51ICDS$: 21 bases 

cb) mm<DM: mm 
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(C) ffiOtt: — 

CD) btfo^-: mmtk 

(ii) @S^iJ©aS: ft&CD^i? <S-Jj£DNA 
(iv) T>^-fe>X: 
(xi) BE^lJ: SEQ ID N0:6: 
GCGCTTGCCA CATCCCCTGC G 21 

(2) (ommoffin-. 

(i) PE?iJ©ttSf: 

(A) IE^iJ©S^: 21 bases 

(B) @e^iJ©S»: «tt 

(C) fl&Ott: -*f)l 

(D) Fjj!nS?-: M#: 

(ii) PS^JOSIS: Hkcomm ^SDM 
(iv) T>f"-tr>X: 
(xi) SE^lJ: SEQ ID NO: 7: 
TTGCCCAGCC GGTAGACGTA T 21 

(2) m&m^ 8 <z>w>me>mm: 

(i) E^J©i±!»: 

(A) @E^U©fi£: 15 amino acids 

(B) m&\G>%l: 7;>1 

(d) h#p^-: mm-ft 

(ii) ETtlOflS: ^>'*?5t 

(v) 77^>hl: N«75^>h 
(vi) 

(A) &*$j;g : li'x'JkT' 7*7 v ^-x- (Escherichia blattae) 

(B) tfc£ : JCM 1650 
(xi) @E?IJ: SEQ ID NO: 8: 

Leu Ala Leu Val Ala Thr Gly Asn Asp Thr Thr Thr Lys Pro Asp Leu 
15 10 15 



• 
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(2) mmm^9<Dmm®mm: 

(i) EaiOttK: 

(A) @2?iJ©g$ : 750 bases 

(B) mm^m-. mm 

CD) h#n5?-: MR 
(ii) @£?I|£D@I1: Genomic DNA 
(vi) j&B: 

(A) £$j£ : xi/riJhT- ^5 *y 9*- (Escherichia blattae) 

(B) «c£ : JCM 1650 
(ix) S£JIJ©#^: 

(A) m^mtt^: CDS 

(B) 1..747 
(ix) 0B^iJ©#tS:: 

(A) #m j &^-rtS-^-: sig_peptide 

(B) #&&g: 1. .54 
(ix) U?iJ©#®: 

(A) ^WLZm-ftZ^-- mat_peptide 

(B) 55.-747 
(xi) @e?U: SEQ ID NO: 9: 

ATG AAA AAA CGT GTT CTG GCA GTT TGT TTT GCC GCA TTG TTC TCT TCT 48 

Met Lys Lys Arg Val Leu Ala Val Cys Phe Ala Ala Leu Phe Ser Ser 

-18 -15 -10 -5 

CAG GCC GTG GCG CTG GTC GCT ACC GGC AAC GAC ACT ACC ACG AAA CCG 96 

Gin Ala Leu Ala Leu Val Ala Thr Gly Asn Asp Thr Thr Thr Lys Pro 

1 5 10 

GAT CTC TAC TAC CTC AAG AAC AGT GAA GCC ATT AAC AGC CTG GCG CTG 144 
Asp Leu Tyr Tyr Leu Lys Asn Ser Glu Ala He Asn Ser Leu Ala Leu 
15 20 25 30 



WO 96/37603 PCT/JP96/01402 

- 57 - 

TTG CCG CCA CCA CCG GCG GTG GGC TCC ATT GCG TTT CTC AAC GAT CAG 192 
Leu Pro Pro Pro Pro Ala Val Gly Ser He Ala Phe Leu Asn Asp Gin 

35 40 45 

GCC ATG TAT GAA CAG GGG CGC CTG CTG CGC AAC ACC GAA CGC GGT AAG 240 
Ala Met Tyr Glu Gin Gly Arg Leu Leu Arg Asn Thr Glu Arg Gly Lys 

50 55 60 

CTG GCG GCG GAA GAT GCA AAC CTG AGC AGT GGC GGG GTG GCG AAT GCT 288 
Leu Ala Ala Glu Asp Ala Asn Leu Ser Ser Gly Gly Val Ala Asn Ala 

65 70 75 

TTC TCC GGC GCG TTT GGT AGC CCG ATC ACC GAA AAA GAC GCC CCG GCG 336 
Phe Ser Gly Ala Phe Gly Ser Pro lie Thr Glu Lys Asp Ala Pro Ala 

80 85 90 

CTG CAT AAA TTA CTG ACC AAT ATG ATT GAG GAC GCC GGG GAT CTG GCG 384 
Leu His Lys Leu Leu Thr Asn Met He Glu Asp Ala Gly Asp Leu Ala 
95 100 105 110 

ACC CGC AGC GCG AAA GAT CAC TAT ATG CGC ATT CGT CCG TTC GCG TTT 432 
Thr Arg Ser Ala Lys Asp His Tyr Met Arg He Arg Pro Phe Ala Phe 

115 120 125 

TAT GGG GTC TCT ACC TGT AAT ACC ACC GAG CAG GAC AAA CTG TCC AAA 480 
Tyr Gly Val Ser Thr Cys Asn Thr Thr Glu Gin Asp Lys Leu Ser Lys 

130 135 140 

AAT GGC TCT TAT CCG TCC GGG CAT ACC TCT ATC GGC TGG GCT ACT GCG 528 
Asn Gly Ser Tyr Pro Ser Gly His Thr Ser He Gly Tip Ala Thr Ala 

145 150 155 

CTG GTG CTG GCA GAG ATC AAC CCT CAG CGC CAG AAC GAG ATC CTG AAA 576 
Leu Val Leu Ala Glu He Asn Pro Gin Arg Gin Asn Glu He Leu Lys 

160 165 170 

CGC GGT TAT GAG CTG GGC CAG AGC CGG GTG ATT TGC GGC TAC CAC TGG 624 
Arg Gly Tyr Glu Leu Gly Gin Ser Arg Val He Cys Gly Tyr His Trp 
175 180 185 190 
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CAG AGT GAT GTG GAT GCC GCG CGG GTA GTG GGA TCT GCC GTT GTG GCG 672 

Gin Ser Asp Val Asp Ala Ala Arg Val Val Gly Ser Ala Val Val Ala 

195 200 205 

ACC CTG CAT ACC AAC CCG GCG TTC CAG CAG CAG TTG CAG AAA GCG AAG 720 

Thr Leu His Thr Asn Pro Ala Phe Gin Gin Gin Leu Gin Lys Ala Lys 

210 215 220 

GCC GAA TTC GCC CAG CAT CAG AAG AAA TAA 750 

Ala Glu Phe Ala Gin His Gin Lys Lys 
225 230 



(2) R*(IS-»l0©ffifll©1lH8: 

a) mmo&m-- 

(A) U?ijCDfi£: 249 amino acids 

(B) mnv>M: ti ;m 
(D) h#nv>- : m.m*k 

(vi) mm-. 

(tO£.%5& : x->x'Jb7* 7*5 »y 5? 3L (Escherichia blattae) 
(B)$c£ : JOI 1650 
(xi) SE^IJ: SEQ ID NO: 10: 
Met Lys Lys Arg Val Leu Ala Val Cys Phe Ala Ala Leu Phe Ser Ser 
-18 -15 -10 -5 

Gin Ala Leu Ala Leu Val Ala Thr Gly. Asn Asp Thr Thr Thr Lys Pro 

1 5 10 

Asp Leu Tyr Tyr Leu Lys Asn Ser Glu Ala He Asn Ser Leu Ala Leu 
15 20 25 30 

Leu Pro Pro Pro Pro Ala Val Gly Ser He Ala Phe Leu Asn Asp Gin 

35 40 45 

Ala Met Tyr Glu Gin Gly Arg Leu Leu Arg Asn Thr Glu Arg Gly Lys 
50 55 60 
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Leu Ala Ala Glu Asp Ala Asn Leu Ser Ser Gly Gly Val Ala Asn Ala 

65 70 75 

Phe Ser Gly Ala Phe Gly Ser Pro He Thr Glu Lys Asp Ala Pro Ala 

80 85 90 

Leu His Lys Leu Leu Thr Asn Met He Glu Asp Ala Gly Asp Leu Ala 
95 100 105 110 

Thr Arg Ser Ala Lys Asp His Tyr Met Arg lie Arg Pro Phe Ala Phe 

115 120 125 

Tyr Gly Val Ser Thr Cys Asn Thr Thr Glu Gin Asp Lys Leu Ser Lys 

130 135 140 

Asn Gly Ser Tyr Pro Ser Gly His Thr Ser He Gly Trp Ala Thr Ala 

145 150 155 

Leu Val Leu Ala Glu He Asn Pro Gin Arg Gin Asn Glu He Leu Lys 

160 165 170 

Arg Gly Tyr Glu Leu Gly Gin Ser Arg Val He Cys Gly Tyr His Trp 
175 180 185 190 

Gin Ser Asp Val Asp Ala Ala Arg Val Val Gly Ser Ala Val Val Ala 

195 200 205 

Thr Leu His Thr Asn Pro Ala Phe Gin Gin Gin Leu Gin Lys Ala Lys 

210 215 220 

Ala Glu Phe Ala Gin His Gin Lys Lys 
225 230 



(2) E*JS-^ll©K3FUa>W«: 

(A) H?iJ©JI&: 231 amino acids 

(B) mme>M: 75 sm 
CD) h^oi?-: mm*k 

Ui) &m<DW.m: 

(vi) mm-. 
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(A) £.$l& : x->xijb7' y 9 3- (Escherichia blattae) 

(B) #c£ : JCM 1650 
(xi) 0B?IJ: SEQ ID N0:11: 

Leu Ala Leu Val Ala Thr Gly Asn Asp Thr Thr Thr Lys Pro Asp Leu 

15 * 10 15 

Tyr Tyr Leu Lys Asn Ser Glu Ala lie Asn Ser Leu Ala Leu Leu Pro 

20 25 30 

Pro Pro Pro Ala Val Gly Ser He Ala Phe Leu Asn Asp Gin Ala Met 

35 40 45 

Tyr Glu Gin Gly Arg Leu Leu Arg Asn Thr Glu Arg Gly Lys Leu Ala 

50 55 60 

Ala Glu Asp Ala Asn Leu Ser Ser Gly Gly Val Ala Asn Ala Phe Ser 
65 70 75 80 

Gly Ala Phe Gly Ser Pro He Thr Glu Lys Asp Ala Pro Ala Leu His 

85 90 95 

Lys Leu Leu Thr Asn Met He Glu Asp Ala Gly Asp Leu Ala Thr Arg 

100 105 110 

Ser Ala Lys Asp His Tyr Met Arg He Arg Pro Phe Ala Phe Tyr Gly 

115 120 125 

Val Ser Thr Cys Asn Thr Thr Glu Gin Asp Lys Leu Ser Lys Asn Gly 

130 135 140 

Ser Tyr Pro Ser Gly His Thr Ser He Gly Trp Ala Thr Ala Leu Val 
145 150 155 160 

Leu Ala Glu He Asn Pro Gin Arg Gin Asn Glu He Leu Lys Arg Gly 

165 170 175 

Tyr Glu Leu Gly Gin Ser Arg Val He Cys Gly Tyr His Trp Gin Ser 

180 185 190 

Asp Val Asp Ala Ala Arg Val Val Gly Ser Ala Val Val Ala Thr Leu 
195 200 205 



( 
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His Thr Asn Pro Ala Phe Gin Gin Gin Leu Gin Lys Ala Lys Ala Glu 

210 215 220 

Phe Ala Gin His Gin Lys Lys 
225 230 

(2) BWI#-9l20E?U©1t*|: 

a) mPKDnn: 

(A) @£?lj©:g£: 20 bases 

(B) mm<DM: mm 

(C) SlOtt: — *«• 

(D) htfoi?-: fi^ 
(ii) @E?UCD«m: ti&V>mWt -a 
(iv) T^^-ir^^: 

(xi) BE?iJ: SEQ ID N0:12: 
CCTCGAGGTC GACGGTATCG 20 

(2) ie?iJ#-^l3©@£^J©1tlS: 
(i) 12?lJ©tt«: 

(A) @£?ij©fi£: 21 bases 

cb) wMom-. mm. 

(C) '*©«fc: — ** 

(D) hjj!ai?-: Egtffc 

(ii) bs^ij©®^: momrn £-j&dna 

(iv) T>*"fe>*: 
(xi) BE^J: SEQ ID N0:13: 
ATTCGCCACA TCGCCACTGC T 21 



(2) m&m^u<Dwmc>mm- 

(i) BS?IJ©1£SC: 

(A) IE£iJ©g£: 22 bases 
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(b) mmom: mm 

(D) htfn>>-: W.Mik 

(ii) mmomm: fa&mm -s-j&dna 

(iv) T>^-fe>X: 
(xi) W.M: SEQ ID NO: 14: 
TAGCCCAGCC GGTAGAGGTA TG 22 

(2) w&mmmwmvmmL: 

(i) mm(D&m: 

(A) I2£lJ©;g:£: 25 bases 

(B) Se^IjOS: ^gg 

(C) ffiOtt: — 

CD) h^Di?-: ifi&Mfc 

(ii) k?u<z)M: \&e>mm ^fi!cDNA 

(iv) T>^4?>X: 
(xi) BE^IJ: SEQ ID NO: 15: 
CTGGATCCTG TGGCTATCAT CACCT 25 

(2) wMm^wMomm-- 

a) mn&nn- 

(A) @e#JCDfi£: 25 bases 

(B) mmoM: mm 

(C) SICD&: — *m 

(D) h#nS>-: jStttt 

(ii) mnomm- momm -2-ssdna 

(iv) T>^-tr>X: 
(xi) BE^IJ: SEQ ID N0:16: 
CTGGATCCGA CGCGATTTTA CCATA 25 
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(2) S2^J#-^l7CDK^J©1f$B: 

(i) wM<on.w- 

(A) IE?iJ©fi£: 747 bases 

(B) wm<dwl: mm 

(C) ^©tSC: ~*«! 

Cii) IS^fJCDfBI^: Genomic DNA 
Cvi) 

(B)**£ : ATCC 29851 
(ix) @E?iJ©i£Sfr: 

(A) #m^a-ria-^: CDS 

(B) #3Etefi: 1..744 
(xi) SE^IJ: SEQ ID NO: 17: 

ATG AAA AAA CTA TTA GCA GTA TTC TGC GCA GGG GCT TTT GTT TCA ACC 48 
Met Lys Lys Leu Leu Ala Val Phe Cys Ala Gly Ala Phe Val Ser Thr 

15 10 15 

AGT GTA TTT GCG GCG ATC CCT CCC GGC AAT GAT GTG ACA ACT AAA CCC 96 
Ser Val Phe Ala Ala He Pro Pro Gly Asn Asp Val Thr Thr Lys Pro 

20 25 30 

GAT CTT TAT TAT TTA AAA AAC TCA CAG GCT ATT GAT AGT TTA GCG TTA 144 
Asp Leu Tyr Tyr Leu Lys Asn Ser Gin Ala lie Asp Ser Leu Ala Leu 

35 40 45 

TTG CCG CCA CCA CCT GAA GTG GGC AGT ATC TTA TTT TTA AAC GAC CAA 192 
Leu Pro Pro Pro Pro Glu Val Gly Ser lie Leu Phe Leu Asn Asp Gin 

50 55 60 

GCG ATG TAT GAA AAA GGC CGT TTA TTG CGA AAT ACT GAG CGT GGA GAA 240 
Ala Met Tyr Glu Lys Gly Arg Leu Leu Arg Asn Thr Glu Arg Gly Glu 

65 70 75 80 
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CAA GCC CCT AAG GAT GCT GAT CTG GCT GCG GGC GGT GTT GCG AAC GCA 288 

Gin Ala Ala Lys Asp Ala Asp Leu Ala Ala Gly Gly Val Ala Asn Ala 

85 90 95 

TTT TCT GAA GCT TTT GGT TAT CCC ATT ACC GAA AAG GAT GCG CCT GAA 336 

Phe Ser Glu Ala Phe Gly Tyr Pro He -Thr Glu Lys Asp Ala Pro Glu 

100 105 110 

ATT CAT AAA TTG CTG ACG AAT ATG ATT GAA GAT GCG GGG GAT TTA GCA 384 

lie His Lys Leu Leu Thr Asn Met He Glu Asp Ala Gly Asp Leu Ala 

115 120 125 

ACT CGC TCA GCC AAA GAG AAA TAC ATG CGC ATT CGT CCA TTT GCG TTC 432 

Thr Arg Ser Ala Lys Glu Lys Tyr Met Arg He Arg Pro Phe Ala Phe 

130 135 140 

TAC GGT GTT GCT ACC TGT AAC ACG AAA GAT CAG GAC AAA TTA TCT AAG 480 

Tyr Gly Val Ala Thr Cys Asn Thr Lys Asp Gin Asp Lys Leu Ser Lys 
145 150 155 160 

AAT GGC TCT TAT CCT TCT GGA CAC ACC GCA ATT GGC TGG GCA TCT GCA 528 

Asn Gly Ser Tyr Pro Ser Gly His Thr Ala He Gly Trp Ala Ser Ala 

165 170 175 

CTC GTA TTG TCA GAA ATT AAC CCA GAA AAC CAA GAT AAA ATT TTA AAA 576 

Leu Val Leu Ser Glu He Asn Pro Glu Asn Gin Asp Lys He Leu Lys 

180 185 190 

CGT GGT TAT GAA CTT GGC CAA AGC CGA GTC ATC TGT GGT TAC CAT TGG 624 

Arg Gly Tyr Glu Leu Gly Gin Ser Arg Val lie Cys Gly Tyr His Trp 

195 200 205 

CAA AGT GAT GTT GAT GCA GCT CGT ATC GTT GCA TCG GGT GCG GTA GCA 672 

Gin Ser Asp Val Asp Ala Ala Arg He Val Ala Ser Gly Ala Val Ala 

210 215 220 

ACT TTA CAC TCC AAC CCT GAA TTC CAA AAA CAG TTA CAA AAA GCC AAA 720 

Thr Leu His Ser Asn Pro Glu Phe Gin Lys Gin Leu Gin Lys Ala Lys 
225 230 235 240 
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GAC GAA TTT GCT AAA CTG AAA AAA TAG 
Asp Glu Phe Ala Lys Leu Lys Lys 
245 

(2) @E?IJ#-S§-18©@S?!lGDif$&: 
(i) lE^lJOttS: 

(A) @a?'J©S$: 248 amino acids 

(B) W.n<DM: T I sm. 
(D) Ytfu'J-: W.m*k 

ai) mmomm-. ?>'<?w 

(vi) MM: 

(A) £i&f£ : 7 p nt*7=>->T • X^T;l/-r -f 

(B) ^ig : ATCC 29851 
(xi) 0EJIJ: SEQ ID NO: 18: 

Met Lys Lys Leu Leu Ala Val Phe Cys Ala Gly Ala Phe Val Ser Thr 

1 5 10 15 

Ser Val Phe Ala Ala lie Pro Pro Gly Asn Asp Val Thr Thr Lys Pro 

20 25 30 

Asp Leu Tyr Tyr Leu Lys Asn Ser Gin Ala lie Asp Ser Leu Ala Leu 

35 40 45 

Leu Pro Pro Pro Pro Glu Val Gly Ser lie Leu Phe Leu Asn Asp Gin 

50 55 60 

Ala Met Tyr Glu Lys Gly Arg Leu Leu Arg Asn Thr Glu Arg Gly Glu 
65 70 75 80 

Gin Ala Ala Lys Asp Ala Asp Leu Ala Ala Gly Gly Val Ala Asn Ala 

85 90 95 

Phe Ser Glu Ala Phe Gly Tyr Pro lie Thr Glu Lys Asp Ala Pro Glu 

100 105 110 

lie His Lys Leu Leu Thr Asn Met He Glu Asp Ala Gly Asp Leu Ala 
115 120 125 
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Thr Arg Ser Ala Lys Glu Lys Tyr Met Arg He Arg Pro Phe Ala Phe 

130 135 140 

Tyr Gly Val Ala Thr Cys Asn Thr Lys Asp Gin Asp Lys Leu Ser Lys 
145 150 155 160 

Asn Gly Ser Tyr Pro Ser Gly His Thr Ala lie Gly Trp Ala Ser Ala 

165 170 175 

Leu Val Leu Ser Glu He Asn Pro Glu Asn Gin Asp Lys He Leu Lys 

180 185 190 

Arg Gly Tyr Glu Leu Gly Gin Ser Arg Val lie Cys Gly Tyr His Trp 

195 200 205 

Gin Ser Asp Val Asp Ala Ala Arg lie Val Ala Ser Gly Ala Val Ala 

210 215 220 

Thr Leu His Ser Asn Pro Glu Phe Gin Lys Gin Leu Gin Lys Ala Lys 
225 230 235 240 

Asp Glu Phe Ala Lys Leu Lys Lys 
245 

(2) i£3nJS-^19©@a^JOlt®: 

a) mmonw-. 

(A) Si£lJ©g£: 747 bases 

(B) @EJlJ©g!: &WI 

cc) m<om.: 

(D) h^av?-: jBflM* 
(ii) W!M<DW&: Genomic DNA 

(vi) mm-. 

(B)*$ic£ : IFO 12010 

(ix) mmowwL: 

(A) mwizm-rtz^-- cds 

(B) ##<ag: 1- .744 
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(xi) SS^IJ: SEQ ID NO: 19: 
ATG AAA AAG CGC GTT CTC GCC CTC TGC CTC GCC AGC CTG TTT TCC GTT 48 
Met Lys Lys Arg Val Leu Ala Leu Cys Leu Ala Ser Leu Phe Ser Val 

15 10 15 

AAC GCT .TTC GCG CTG GTC CCT GCC GGC AAT GAT CCA ACC ACC AAA CCG 96 
Asn Ala Phe Ala Leu Val Pro Ala Gly Asn Asp Ala Thr Thr Lys Pro 

20 25 30 

GAT CTC TAT TAT CTG AAA AAT GCA CAG GCC ATC GAT AGT CTG GCG CTG 144 
Asp Leu Tyr Tyr Leu Lys Asn Ala Gin Ala He Asp Ser Leu Ala Leu 

35 40 45 

TTG CCG CCG CCG CCG GAA GTT GGC AGC ATC GCA TTT TTA AAC GAT CAG 192 
Leu Pro Pro Pro Pro Glu Val Gly Ser He Ala Phe Leu Asn Asp Gin 

50 55 60 

GCG ATG TAT GAG AAA GGA CGG CTG TTG CGC AAT ACC GAA CGT GGC AAG 240 
Ala Met Tyr Glu Lys Gly Arg Leu Leu Arg Asn Thr Glu Arg Gly Lys 
65 70 75 80 

CTG GCG GCT GAA GAT GCT AAC CTG AGC GCC GGC GGC GTC GCG AAT GCC 288 
Leu Ala Ala Glu Asp Ala Asn Leu Ser Ala Gly Gly Val Ala Asn Ala 

85 90 95 

TTC TCC AGC GCT TTT GGT TCG CCC ATC ACC GAA AAA GAC GCG CCG CAG 336 
Phe Ser Ser Ala Phe Gly Ser Pro He Thr Glu Lys Asp Ala Pro Gin 

100 105 110 

TTA CAT AAG CTG CTG ACA AAT ATG ATT GAG GAT GCC GGC GAT CTG GCC 384 
Leu His Lys Leu Leu Thr Asn Met lie Glu Asp Ala Gly Asp Leu Ala 

115 120 125 

ACC CGC AGC GCG AAA GAG AAA TAT ATG CGC ATT CGC CCG TTT GCG TTC 432 
Thr Arg Ser Ala Lys Glu Lys Tyr Met Arg He Arg Pro Phe Ala Phe 

130 135 140 

TAC GGC GTT TCA ACC TGT AAC ACT ACC GAG CAG GAC AAG CTG TCG AAA 480 
Tyr Gly Val Ser Thr Cys Asn Thr Thr Glu Gin Asp Lys Leu Ser Lys 
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145 150 
AAC GGA TCT TAC CCT TCC GGC CAT ACC TCT 
Asn Gly Ser Tyr Pro Ser Gly His Thr Ser 

165 170 
CTG GTA CTG GCG GAG ATC AAT CCG CAG CGG 
Leu Val Leu Ala Glu lie Asn Pro Gin Arg 

180 185 
CGC GGC TAT GAA TTG GGC GAA AGC CGG GTT 
Arg Gly Tyr Glu Leu Gly Glu Ser Arg Val 

195 200 
CAG AGC GAT GTC GAT GCG GCG CGG ATA GTC 
Gin Ser Asp Val Asp Ala Ala Arg He Val 

210 215 
ACC CTG CAT ACC AAC CCG GCC TTC CAA CAG 
Thr Leu Eis Thr Asn Pro Ala Phe Gin Gin 
225 230 
GAT GAA TTC GCC AAA ACC CAG AAG TAA 
Asp Glu Phe Ala Lys Thr Gin Lys 

245 

(2) EHIS-9-20©Efll©1»*: 

(A) E£liCD^&: 248 amino acids 

(B) mnom-. 7;;t 

(D) htfnS?-: figltt 

ai) mfwrnm-. 

(vi) mM: 

(A) &#£ : i>fDA'n- • 7xn>f^^ 

(B) **£ : IFO 12010 
(xi) E*!J: SEQ ID NO:20: 



155 160 
ATC GGT TGG GCA ACC GCG 528 
He Gly Trp Ala Thr Ala 
175 

CAA AAC GAA ATT CTC AAA 576 
Gin Asn Glu He Leu Lys 
190 

ATC TGC GGC TAT CAT TGG 624 
He Cys Gly Tyr His Trp 
205 

GGC TCG GCG GTG GTG GCG 672 
Gly Ser Ala Val Val Ala 
220 

CAG TTG CAG AAA GCA AAG 720 
Gin Leu Gin Lys Ala Lys 
235 240 

747 
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Met Lys Lys Arg Val Leu Ala Leu Cys Leu Ala Ser Leu Phe Ser Val 

1 5 10 15 

Asn Ala Phe Ala Leu Val Pro Ala Cly Asn Asp Ala Thr Thr Lys Pro 

20 25 30 

Asp Leu Tyr Tyr Leu Lys Asn Ala Gin Ala He Asp Ser Leu Ala Leu 

35 40 45 

Leu Pro Pro Pro Pro Glu Val Gly Ser He Ala Phe Leu Asn Asp Gin 

50 55 60 

Ala Met Tyr Glu Lys Gly Arg Leu Leu Arg Asn Thr Glu Arg Gly Lys 
65 70 75 80 

Leu Ala Ala Glu Asp Ala Asn Leu Ser Ala Gly Gly Val Ala Asn Ala 

85 90 95 

Phe Ser Ser Ala Phe Gly Ser Pro lie Thr Glu Lys Asp Ala Pro Gin 

100 105 110 

Leu His Lys Leu Leu Thr Asn Met lie Glu Asp Ala Gly Asp Leu Ala 

115 120 125 

Thr Arg Ser Ala Lys Glu Lys Tyr Met Arg He Arg Pro Phe Ala Phe 

130 135 140 

Tyr Gly Val Ser Thr Cys Asn Thr Thr Glu Gin Asp Lys Leu Ser Lys 
145 150 155 160 

Asn Gly Ser Tyr Pro Ser Gly His Thr Ser He Gly Trp Ala Thr Ala 

165 170 175 

Leu Val Leu Ala Glu lie Asn Pro Gin Arg Gin Asn Glu lie Leu Lys 

180 185 190 

Arg Gly Tyr Glu Leu Gly Glu Ser Arg Val lie Cys Gly Tyr His Trp 

195 200 205 

Gin Ser Asp Val Asp Ala Ala Arg lie Val Gly Ser Ala Val Val Ala 

210 215 220 

Thr Leu His Thr Asn Pro Ala Phe Gin Gin Gin Leu Gin Lys Ala Lys 
225 230 235 240 
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Asp Glu Phe Ala Lys Thr Gin Lys 
245 

(2) mmm^2i<Dmmoffim: 

(i) mmonm-- 

(A) mn<D&£: 747 bases 

(b) mmcow.: mm 
CD) h^ni?-: mm® 

(ii) SE^lJOiBH: Genomic DNA 

(vi) mm-. 

(B) ^« : IFO 14939 
(ix) E^Otttt? 

(A) CDS 

(B) #«: 1..744 
Cxi) SfiJrlJ : SEQ ID N0:21: 

ATG AAA AAG CGT GTA CTC GCC CTT TGC CTT GCC AGC CTC TTT TCA GTT 48 
Met Lys Lys Arg Val Leu Ala Leu Cys Leu Ala Ser Leu Phe Ser Val 

1 5 10 15 

AGC GCC TTT GCG CTG GTT CCC GCC GGC AAT GAT GCC ACC ACC AAG CCC 96 
Ser Ala Phe Ala Leu Val Pro Ala Gly Asn Asp Ala Thr Thr Lys Pro 

20 25 30 

GAT CTC TAC TAT CTG AAA AAT GCC CAG GCC ATT GAC AGC CTG GCG CTG 144 
Asp Leu Tyr Tyr Leu Lys Asn Ala Gin Ala He Asp Ser Leu Ala Leu 

35 40 45 

TTG CCA CCG CCG CCG GAA GTG GGC AGC ATT GCG TTT TTA AAC GAT CAG 192 
Leu Pro Pro Pro Pro Glu Val Gly Ser He Ala Phe Leu Asn Asp Gin 
50 55 60 
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GCG ATG 
Ala Met 

65 
TTG GCG 
Leu Ala 

TTC TCC 
Phe Ser 

CTG CAC 
Leu His 

ACC CGA 
Thr Arg 
130 
TAC GGC 
Tyr Gly 
145 

AAC GGC 
Asn Gly 

CTG GTG 
Leu Val 

CGC GGC 
Arg Gly 

CAG AGC 
Gin Ser 
210 



TAT GAG 

Tyr Glu 

GCA GAA 
Ala Glu 

GCA GCA 
Ala Ala 
100 
AAA CTG 
Lys Leu 
115 

GGC GCG 
Gly Ala 

GTG TCC 
Val Ser 

TCC TAC 
Ser Tyr 

CTG GCC 
Leu Ala 
180 
TAT GAG 
Tyr Glu 
195 

GAT GTT 
Asp Val 



AAA GGC 
Lys Gly 
70 

GAT GCC 
Asp Ala 

85 
TTC GGC 
Phe Gly 

CTC ACC 
Leu Thr 

AAA GAG 
Lys Glu 

ACC TGC 
Thr Cys 
150 
CCT TCC 
Pro Ser 
165 

GAA ATC 
Glu lie 

CTC GGT 
Leu Gly 

GAC GCC 
Asp Ala 



CGT CTG CTG 
Arg Leu Leu 

AAC CTG AGC 
Asn Leu Ser 

TCC CCG ATC 
Ser Pro lie 
105 

AAC ATG ATT 
Asn Met He 
120 

AAG TAT ATG 
Lys Tyr Met 
135 

AAT ACC ACC 
Asn Thr Thr 

GGA CAC ACC 
Gly His Thr 

AAC CCG CAG 
Asn Pro Gin 
185 

GAA AGT CGG 
Glu Ser Arg 

200 
GCG CGG ATT 
Ala Arg He 
215 



CGC GCC 
Arg Ala 
75 

GCG GGT 
Ala Gly 
90 

AGC GAA 
Ser Glu 

GAA GAC 
Glu Asp 

CGT ATT 
Arg He 

GAA CAG 
Glu Gin 
155 
TCT ATC 
Ser lie 
170 

CGC CAG 
Arg Gin 

GTG ATC 
Val lie 

GTC GGC 
Val Gly 



ACC GCC CGC 
Thr Ala Arg 

GGC GTG GCC 
Gly Val Ala 

AAA GAC GCC 
Lys Asp Ala 
110 

GCG GGC GAT 
Ala Gly Asp 
125 

CGT CCG TTT 
Arg Pro Phe 
140 

GAT AAG CTG 
Asp Lys Leu 

GGC TGG GCG 
Gly Trp Ala 

AAT GAG ATT 
Asn Glu He 
190 

TGC GGT TAC 
Cys Gly Tyr 

205 
TCG GCG GTG 
Ser Ala Val 
220 



GGC AAG 
Gly Lys 
80 

AAC GCC 
Asn Ala 
95 
CCG GCG 
Pro Ala 

CTG GCG 
Leu Ala 

GCC TTC 
Ala Phe 

TCG AAA 
Ser Lys 
160 
ACC GCC 
Thr Ala 
175 

CTC AAG 
Leu Lys 

CAC TGG 
His Trp 

GTT GCA 
Val Ala 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 
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ACC CTG CAT ACC AAT CCG GCC TTC CAG 
Thr Leu His Thr Asn Pro Ala Phe Gin 
225 230 
GAC GAG TTT GCG AAA CAG CAG AAA TAG 
Asp Glu Phe Ala Lys Gin Gin Lys • 
245 

(2) @e?ij#-5§220@a?ij©1jf$8: 
(i) B2?!|CDt£SI: 

CA) WM(OSi^: 248 amino acids 

(b) wzixom: rum. 
(D) Mni?- : mm® 

(ii) @23ajCD«!g: ^>/*?@ 

(vd mm-. 

(B)#crg : IFO 14939 
(xi) W&U SEQ ID NO: 22: 
Met Lys Lys Arg Val Leu Ala Leu Cys Leu Ala Ser Leu Phe Ser Val 

15 10 15 

Ser Ala Phe Ala Leu Val Pro Ala Gly Asn Asp Ala Thr Thr Lys Pro 

20 25 30 

Asp Leu Tyr Tyr Leu Lys Asn Ala Gin Ala lie Asp Ser Leu Ala Leu 

35 40 45 

Leu Pro Pro Pro Pro Glu Val Gly Ser He Ala Phe Leu Asn Asp Gin 

50 55 60 

Ala Met Tyr Glu Lys Gly Arg Leu Leu Arg Ala Thr Ala Arg Gly Lys 
65 70 75 80 

Leu Ala Ala Glu Asp Ala Asn Leu Ser Ala Gly Gly Val Ala Asn Ala 
85 90 95 



CAG CAG CTG CAA AAA GCC AAA 
Gin Gin Leu Gin Lys Ala Lys 
235 240 
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Phe Ser Ala Ala Phe Gly Ser Pro lie Ser Glu Lys Asp Ala Pro Ala 

100 105 110 

Leu His Lys Leu Leu Thr Asn Met He Glu Asp Ala Gly Asp Leu Ala 

115 120 125 

Thr Arg Gly Ala Lys Glu Lys Tyr Met Arg He Arg Pro Phe Ala Phe 

130 135 140 

Tyr Gly Val Ser Thr Cys Asn Thr Thr Glu Gin Asp Lys Leu Ser Lys 
145 150 155 160 

Asn Gly Ser Tyr Pro Ser Gly His Thr Ser He Gly Trp Ala Thr Ala 

165 170 175 

Leu Val Leu Ala Glu lie Asn Pro Gin Arg Gin Asn Glu He Leu Lys 

180 185 190 

Arg Gly Tyr Glu Leu Gly Glu Ser Arg Val He Cys Gly Tyr His Trp 

195 200 205 

Gin Ser Asp Val Asp Ala Ala Arg lie Val Gly Ser Ala Val Val Ala 

210 215 220 

Thr Leu His Thr Asn Pro Ala Phe Gin Gin Gin Leu Gin Lys Ala Lys 
225 230 235 240 

Asp Glu Phe Ala Lys Gin Gin Lys 
245 

(2) IE^J#-^23©Ba^J©1tfg: 

(i) mmvukM: 

(A) @£?«©g£: 735 bases 

(B) wmom: mm 
Co mom.-. 

(D) h#ni?-: lit 

(ii) BE?IJ©H^: Genomic DNA 
(vi) Jgffi: 



• 
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(A) £^£ : -irv^T - 7^'J7 

(B) ttciS : IAM 13540 
(ix).^lj©#®: 

(A) ftm&m-fiz^: CDS 

(B) #£ftffi: 1..732 
(xi) Se^iJ: SEQ ID NO: 23: 

ATC AAA AAA ATA TTA TTA GCC ACA TTA AGC TGC GCC GCG TTG ACG CAG 48 
Met Lys Lys He Leu Leu Ala Thr Leu Ser Cys Ala Ala Leu Thr Gin 

15 10 15 

TTT TCC TTT GCC GCC AAA GAT GTC ACT ACC CAC CCT GAG GTT TAT TTT 96 
Phe Ser Phe Ala Ala Lys Asp Val Thr Thr His Pro Glu Val Tyr Phe 

20 25 30 

CTG CAA GAA TCA CAG TCC ATC GAC AGC CTG GCA CTA TTG CCG CCG CCG 144 
Leu Gin Glu Ser Gin Ser lie Asp Ser Leu Ala Leu Leu Pro Pro Pro 

35 40 45 

CCG GCG ATG GAC AGC ATT GAT TTC CTG AAT GAC AAA GCG CAA TAC GAC 192 
Pro Ala Met Asp Ser He Asp Phe Leu Asn Asp Lys Ala Gin Tyr Asp 

50 55 60 

GCC GGG AAA ATA GTG CGC AAT ACT CCG CGT GGC AAG CAG GCT TAT GAT 240 
Ala Gly Lys lie Val Arg Asn Thr Pro Arg Gly Lys Gin Ala Tyr Asp 
65 70 75 80 

GAC GCC CAC GTT GCC GGG GAC GGC GTT GCC GCC GCA TTT TCC AAC GCC 288 
Asp Ala His Val Ala Gly Asp Gly Val Ala Ala Ala Phe Ser Asn Ala 

85 90 95 

TTC GGC CTA GAA ATA GCC CAA CGG AAA ACG CCG GAG CTG TTT AAG CTG 336 
Phe Gly Leu Glu lie Ala Gin Arg Lys Thr Pro Glu Leu Phe Lys Leu 

100 105 110 

GTG ATG AAA ATG CGT GAA GAC GCC GGC GAT TTG GCG ACC CGC AGC GCC 384 
Val Met Lys Met Arg Glu Asp Ala Gly Asp Leu Ala Thr Arg Ser Ala 
115 120 125 
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AAA AAT CAC TAT ATG CGC ATT CGC CCC TTT GCG TTT TAT AAC GAA GCG 432 
Lys Asn His Tyr Met Arg He Arg Pro Phe Ala Phe Tyr Asn Glu Ala 

130 135 140 

ACC TGC CGA CCG GAC GAA GAA AGC ACC CTG TCG AAG AAC GGT TCT TAC 480 
Thr Cys Arg Pro Asp Glu Glu Ser Thr Leu Ser Lys Asn Gly Ser Tyr 
145 150 155 160 

CCT TCC GGC CAT ACC ACC ATC GGC TGG GCG ACC GCG CTG GTG CTG GCT 528 
Pro Ser Gly His Thr Thr He Gly Trp Ala Thr Ala Leu Val Leu Ala 

165 170 175 

GAA ATC AAC CCC GCC AGG CAG GGT GAA ATC CTG CAG CGC GGC TAT GAT 576 
Glu lie Asn Pro Ala Arg Gin Gly Glu He Leu Gin Arg Gly Tyr Asp 

180 185 190 

ATG GGC CAA AGC CGG GTT ATC TGC GGT TAT CAC TGG CAA AGC GAC GTG 624 
Met Gly Gin Ser Arg Val lie Cys Gly Tyr His Trp Gin Ser Asp Val 

195 200 205 

ACT GCG GCG CGC ATG GCG GCG TCG GCC ATG GTG GCG CGT TTG CAT GCC 672 
Thr Ala Ala Arg Met Ala Ala Ser Ala Met Val Ala Arg Leu His Ala 

210 215 220 

GAA CCC ACC TTC GCC GCC CAG CTG CAA AAG GCC AAA GAC GAA TTC AAC 720 
Glu Pro Thr Phe Ala Ala Gin Leu Gin Lys Ala Lys Asp Glu Phe Asn 
225 230 235 240 

GGC CTG AAA AAG TAA 735 
Gly Leu Lys Lys 

(2) @E?U#-i§-24©@5?iJ ©tif$8 : 
(i) E^lJCDttlg: 

(A) 62?!j©fi£: 244 amino acids 

(B) mm&wt: tz sm 

(D) h*ni?-: W.m*k 

(ii) mnomm-. ?>'<?m 
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(vi) MM: 

(A)£%£ : -tr^T • 7 4 ii 'J T 
(BX*£ : IAM 13540 
(xi) BE^iJ: SEQ ID NO: 24: 
Met Lys Lys He Leu Leu Ala Thr Len Ser Cys Ala Ala Leu Thr Gin 

15 10 15 

Phe Ser Phe Ala Ala Lys Asp Val Thr Thr His Pro Glu Val Tyr Phe 

20 25 30 

Leu Gin Glu Ser Gin Ser He Asp Ser Leu Ala Leu Leu Pro Pro Pro 

35 40 45 

Pro Ala Met Asp Ser He Asp Phe Leu Asn Asp Lys Ala Gin Tyr Asp 

50 55 60 

Ala Gly Lys He Val Arg Asn Thr Pro Arg Gly Lys Gin Ala Tyr Asp 
65 70 75 80 

Asp Ala His Val Ala Gly Asp Gly Val Ala Ala Ala Phe Ser Asn Ala 

85 90 95 

Phe Gly Leu Glu He Ala Gin Arg Lys Thr Pro Glu Leu Phe Lys Leu 

100 105 110 

Val Met Lys Met Arg Glu Asp Ala Gly Asp Leu Ala Thr Arg Ser Ala 

115 120 125 

Lys Asn His Tyr Met Arg He Arg Pro Phe Ala Phe Tyr Asn Glu Ala 

130 135 140 

Thr Cys Arg Pro Asp Glu Glu Ser Thr Leu Ser Lys Asn Gly Ser Tyr 
145 150 155 160 

Pro Ser Gly His Thr Thr He Gly Trp Ala Thr Ala Leu Val Leu Ala 

165 170 175 

Glu lie Asn Pro Ala Arg Gin Gly Glu He Leu Gin Arg Gly Tyr Asp 

180 185 190 

Met Gly Gin Ser Arg Val lie Cys Gly Tyr His Trp Gin Ser Asp Val 
195 200 205 
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Thr Ala Ala Arg Met Ala Ala Ser Ala Met Val Ala Arg Leu His Ala 

210 215 220 

Glu Pro Thr Phe Ala Ala Gin Leu Gin Lys Ala Lys Asp Glu Phe Asn 
225 230 235 240 

Gly Leu Lys Lys 
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ffj|£©$gffl 

ztizmmm^-mzftrnzitT? ? v** k- 5' -g$g&iX7^££ji!c-a-ua&> 

w-rsff^mietfe©? * b*«> k- 5 ' -siiigjix^©^^, 

3. m&7 *x? r ik i 8 x 20. 22 

mm\zmm-e&zT z smmnz-s&m&mimmw? k-5' -mm 

4. seis^^-x^r^— m&mm.?m^4. 11, is, 20. 22 
xt*2 4 fr^$nsr s /s?Bsyij«i:iisw{rifai^T?$,5T 5 j wmn^h-^ & 

mmmmm^A . 11. is. 20. 2 2x«2 4 jc^^nsr s ;mm 

mZttm&7 * X7 r * -■«?©«l®?iX-r;UJn7K^S?^1**iST$-ti--5^ ; £- 
W-T5^MK147*X7T^-H?T'*5IS^2ie*6©7^ U^--> K-5' - 

5. itj^^M*^ 4 fr^^nsr s j mmmizisi^T 1 2# 
ecru ^vass^/xti i5i#B©-fvo-r ->>a*©fi©T ^ yg&as 

.^©i«it:ffi3t57i ySe©SSITfe5^^4E«fe©?^ l/^-i/ K-5' - 
&BliX-r;i/©Sii£}£o 

6. inERj*a< % @e^@e#j#^4 Kjssnsy i y &E?ij{i:tei^T(;t7 2 

#B©^U ->>1IS^/Xii 1 5 lf@0^VD^-»iSOfi!!O7; / BSK 

g~*©a&s se^um^im 1 1 j-^-tt 5 y®eiajij{cfc(,>Tii7 4#@©r 'j 

E?IJ^Be?lJ#-^ 1 8. 2 0Xii2 2f:it7; ,/ M^Hlfcl^Tte 9 2#g©^ 
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^5f2«fe©?^ Uyf~> K- 5' -&S*iX7^©SSlig&o 

7. ETUSECTOM 4 N 11. 18. 2 0. 2 2X1*2 4 jr^SftSTi / 

tf4, ii. is. 20. 2 2X1X2 4 nzr i ymmm&stfm&.y 

8. lutein**. mmmm&m^4 i^^nsr; /i?@a^jir*j^T7 2# 

g^©g&. E^JOT^iJMl 1 [r^f 7; /mmnKis^Tlt7 4#@©^'J 

-> ^ms&tf/xii 1 5 3#go-f v D-r i/>giot©7 $ /®as^©fi&. 

8. 2 0x1*2 2jr^-rr s ;mm&nz$3\ l ^Tte9 2#a©^ 
■J v^MStf/xte 1 7 i#@©-r vn>c ->>a»©ffe©T s /6&is^©« 
B2*im@2?y#-s§ 2 4 iz^k-fT i smm&uz & ivri* 8 8#B©:r U ->>aa 
&cF/xii 1 6 7#a©^ vn-r ->>^^©flfe©T i yift^©a«i-c*5is* 
^ 8 fa«fe©^#iMi4:7 * x 7 r * — <? 0 

10. @e?ij^ie^j#^-i 1. 20. 2 2&Z/2 4 i:*$ns7 5 ymie^i©(r> 

11. It^7~ 1 0©t>-rn^— S(-£*fe©S?t47^X7r^--e*3- K 

1 2. 1 KiSife©jHE^£^tfffi&X.DNA„ 

13. IffMl 2KE«oaifcADNAmt«»t». 
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2X11 



FIG. 3 
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SB 



pMPI 505 



1Kb 



SB: Sau3Al / BamiU junction B: Bam HI E: EcoBl K\KpnI 
H: ffindHI N: Ncol P: Pstl 
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F I G. 6 



SB B BgEEBgE C BgC SB 



PEPI301 




pEPI305 



1Kb 



SB: Sau3Al/BamUl junction B: Bam HI Bg: BglE C: dal E: EcoRI 
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FIG. 7 
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8/1 1 

F I G. 9 



SB S 



K P S S SB 



pENPlOO 
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lKbp 



SB: Sau3Al/ BamJrH junction K:.Kpnl P: Pstl S: Sail 
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FIG. 10 
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SB: Sau3AI / BamKl junction E: £coRI H: HindlU KiKpnl 
S: Sad 
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FIG, 11 



SB H P 



pSEPlOO 




pSEPHO 



SB: SauSAl/ BamUl junction E: £coRI H: ffincffll P: ftfl 
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F I G. 1 2 

E. aerogenes 1 :MKKRVLALCLASLFSVNAFALVPAGNDATTKPDLYYLKNAQAIDSLALLP 50 

E. bl at tae • 1 :MKKRVLAVCFAALFSSQALALVATGNDTTTKPDLYYLKNSEAINSLALLP 50 

K.planticola 1 :MKKRVLALCLASLFSVSAFALVPAGNDATTKPDLYYLKNAQAIDSLALLP 50 

M. morgan i i 1 :MKKNI I AGCLFSLFSLSALAAIPAGNDATTKPDLYYLKNEQAIDSLKLLP 50 

P. stuart i i 1 :MKKLLAVFCAGAFVSTSVFAAIPPGNDVTTKPDLYYLKNSQAIDSLALLP 50 

S. f icaria 1 :MKK-ILLA-TLSCAALTQFS — FAAKDVTTHPEVYFLQESQSIDSLALLP 46 



E. aerogenes 51 : PPPEVGS I AFLNDQAMYEKGRLLRNTERGKLAAEDANLSAGGVANAFSSA 100 

E.blattae 51 : PPPAVGSIAFLNDQAMYEQGRLLRNTERGKLAAEDANLSSGGVANAFSGA 100 

K.planticola 51 : PPPEVGS I AFLNDQAMYEKGRLLRATARGKLAAEDANLSAGGVANAFSAA. 100 

M. morgan i i 51 : PPPEVGSIQFLNDQAMYEKGRMLRNTERGKQAQADADLAAGGVATAFSGA 100 

P.stuart i i 51 : PPPEVGS ILFLNDQAMYEKGRLLRNTERGEQAAKDADLAAGGVANAFSEA 100 

S. f i car i a 47 : PPPAMDSIDFLNDKAQYDAGKIVRNTPRGKQAYDDAHVAGDGVAAAFSNA 96 



E. aerogenes 101 : FGSPITEKDAPQLHKLLTNMIEDAGDLATRSAKEKYMRIRPFAFYGVSTC 150 

E.blattae 101 : FGSPITEKDAPALHKLLTNMIEDAGDLATRSAKDHYMRIRPFAFYGVSTC 150 

K; pi ant i co la 101 : FGSPISEKDAPALHKLLTNMIEDAGDLATRGAKEKYMRIRPFAFYGVSTC 150 

M.morganii 101 rFGYPITEKDSPELYKLLTNMIEDAGDLATRSAKEHYMRIRPFAFYGTETC 150 

P. stuart i i 101 : FGYPITEKDAPEIHKLLTNMIEDAGDLATRSAKEKYMRIRPFAFYGVATC 150 

S. f icaria 97 : FGLEI AQRKTPELFKLVMKMREDAGDLATRSAKNHYMRIRPFAFYNEATC 146 
** * * ** * ********* ** ********** ** 

E. aerogenes 151 : NTTEQDKLSKNGSYPSGHTSIGWATALVLAE INPQRQNEILKRGYELCES 200 

E.blattae 151 : NTTEQDKLSKNGSYPSGHTSIGWATALVLAEINPQRQNEILKRGYELGQS 200 

K.planticola 151 :NTTEQDKLSKNGSYPSGHTSIGWATALVLAE INPQRQNEILKRGYELGES 200 

M.morgani i 151 : NTKDQKKLSTNGSYPSGHTSIGWATALVLAEVNPANQDAILERGYQLGQS 200 

P. stuart ii 151 : NTKDQDKLSKNGSYPSGHTAIGWASALVLSE INPENQDKILKRGYELGQS 200 

S. f icaria 147 :RPDEESTLSKNGSYPSGHTTIGWATALVLAEINPARQGEILQRGYDMGQS 196 

** ********* **** *•** * ** * ** •** * * 



E. blattae 201 :RVICGYHWQSDVDAARVVGSAVVATLHTNPAFQQQLQKAKAEFAQHQKK 249 

K. pi ant i col a 201 :RVICGYHWQSDVDAARI VGSAVVATLHTNPAFQQQLQKAKDEFAKQQK- 248 

M.morgani i 201 : RVICGYHWQSDVDAARI VGSAAVATLHSDPAFQAQLAKAKQEFAQKSQK 249 

E. aerogenes 201 : RVI CGYHWQSDVDAARI VGSAVVATLHTNPAFQQQLQKAKDEFAKTQK- 248 

P. stuart i i 201 : RVICGYHWQSDVDAARI VASGAVATLHSNPEFQKQLQKAKDEFA-KLKK 248 

S. f icaria 197 : RVICGYHWQSDVTAARMAASAMVARLHAEPTFAAQLQKAKDEF-NGLKK 244 
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